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Paadejieiian Moauddeiia u r ^ tcejie.ia ita Kamuonurnax 




Mi. 

no iiacriopTy 


'/' aojiui.^a () ( utzoimajiup. j 
Jl:iH;i,eno Mo i Oijihohu 


% 


1 

B >ic e :i e 3 ii o 

ii p y ; i e 


0,1510 

0,67 

0,61 

—0,03 

0,1570 

1 0,64 

0,o2 

—0,02 

0,1590 

1,28 " V ' 

1,26 1 

— 0,02 

0,1596 

j ^^31 

i 0,29 

i —0,02 


riDOMe>KYTOK BDGMeHH , ^ i 

nepercH BO « opo«a k pacTBOpy «o MOMeHxa 

TBopa qepes KOJioiiKy, BJiaaeT na copopaio Moaiiuaena i'5™o 
hh/om. eLh pacTBop iiponycKajiH Bepes cMony cnycia He ooaee 
30 MHH. nocne iipHOTBaHEfl nepeKHCH Boaopo;ia, to npaKT 
Becb Moraeaeii oSnapyatHBajica b BuxeKaiomeM PaoTBope. ‘ 

nocjie npH6aBJieHHa nepeKHCH BOp;opoaa pacTBop om.t °°Ta 
Ha Taac a aareM nponymea aepes Ko^iOHKy, to MO.^IIoaeH ooHa- 
nvwHBajiCH B BM-reKaiomeM pacTBope ne noJiHOCTtio. 

PaspaeoTannaa MeroaHita HOHOOOMeHHoro oT;ienoHHa '‘O—J- 
neaa ot aceaesa 6ana npiiMeaena npa aaajiaae oopaaaoB cicaa 
*ene 3 H 0 ii py«H h .feppoMoaHoaeHa. Aanane, npnBe^eaHHe 
B Ta6jl. 6, MOJKHO caHTaTb yHOBaeTBOpHTe.abHHMH^. 

TaKHM oSpasoM, HaMH noKasaao, axo Moanoaea moabo ox- 
nejiHXb ox TpexBaneHTHoro JKeneaa HOHOooMenHHM wexo^ 
B npHCyXCTBHH JIHMOHHOH KHCnOTH, BCJIH pil paCTBOpa pa 6 

SpX . Lt»„o M .. rae . Ot wtb . p . ht.oto *»». «™«- 

no 3 0 BKJIlOHHTeJIbHO). PaSJlHMIie B Cupuixp} 

hobo’h TpexBajieHTHoro wejiesa h 3 pacxBopa coaepwamnx an- 
rHHyra KHcaoxy, o6x>acHaexca pasnaanoix ctohkocxbk) oaxpaxHbix 
KOMBjieKcoB flByxBaaeHTHoro h xpexEaneHTboro ®ea,poa 

MoaH6HeH Moamo OTaeaaxb TaK*e ox ^eaesa noaoooMeHHHM 
MBTOaOM B npHCyXCXBHH nepeKHCH Boaop^aa. ripH ■ _ 

meaeaa coponpyioxca KaxnoHHxoM, a Moanoaen b snae kOtV. 

Horo aHHona npoxoanx b ^HHbxpax. na-”''- 

npeanomeHime Mexoati Moryx 6bixb “cnoabsoBaHH aaa pao.. 
aeHHH Monneaena h weaeaa npn ananHse cxann, weaeahOb pjaa 
H ^epp0M0Jis6neHa. 


MoCKOBCKHM HHCTIlXyT TOHKOii XllMIIHeCHOll 
TeXHOJiOrHH HMeHH M. B. jIOMOHOCOBcl 
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Tadjiui^a 6 

BjiKHKHe KOK 4 eKTpa^iin nepeKiicH BOAopo«a na cop6^HIO MOJiHS^ena 
B cepHOKHcnoii cpej^e 


KoHueHTpaii,iiH 

H 2 O 2 

% 

Bshto Mo 
M r 

CopOHpoBaiio Mo 

BariTO Mo 
Mr 

CopGiipOBano Mo 

Mr 

% 

Mr 

% 

0,02 

1,01 

0,61 

60,4 

— 

— 

— 

0,05 

1,01 

0,30 

29,7 

— 

— 

— 

0,10 

1,01 

0,04 

3,9 

101,3 

30,6 

30,2 

0,25 

1,01 

0,02 

2,0 

101,3 

3,7 

3,6 

0,50 

1,01 

0,00 

0,0 

101,3 

2,4 

2,4 

1,00 

1,01 

0,00 

0,0 

101,8 

0,5 

0,5 

1,50 

1,01 

0,00 

0,0 

101,3 

0,1 

0,1 

2,00 

1,01 

0,00 

0,0 

i 101,8 

0,0 

0,0 

2,50 

1 1,01 

i 

0,00 

0,0 

101,3 

i 

0,2 

0,2 


TaoJiui^a 6 

OiipeAejieiiHe MOJinaj^eiia b cTajin, /Keaesiioii py^e 

H (ijeppoMOJiH6rteiie 






-V - ' 


Paadejieuue MOJiufydena u oicejieaa na Kamuonumax 


Ta 6 jiui{a 4 


!;ojj^cKTpa!3,Ha eepiioif khcjiotw Ha 
cop 6 nHio MOJiH 6 ;neHa KaxHOHMTOM 


B 3 HTO Mu 

MI’ 

<OHHeHTpaUMH 

H , SO , 

r-9Kn/]i 

CopOMpoeano Mo 

Mr 

% 

1,01 

0,09 

0,99 

98,0 

1,01 


0,98 

97,0 

1,01 

0,24 

0,98 

97,0 

1,01 


0,99 

98,0 

1,01 

0,48 

0,94 

93,0 

1,01 


0,95 

94,1 

1,01 

0,71 

0,92 

91,0 

1,01 


0,93 

92,1 

1,01 

0,95 

0,83 

82,1 

1,01 


0,82 

81,2 

1,01 

1,49 

0,69 

68,3 

1,01 


0,70 

69,3 

1,01 

2,03 

0,68 

67,3 

1,01 


0,66 

65,3 

1,01 

2,50 

0,58 

57,4 

1,01 


0,56 

55,4 

1,01 

2,98 

0,50 

49,5 

1,01 

1 

0,47 

46,5 


leptiB KamoHHTOByK) KojioHKy nponycKajiH pacTBopH, coaepataB- 
DiHe 101,3 Mr Mo b oTcyxcTBHH cepHoii khwiotbi h b npncyTCTBHH 
0,1 H. h’0,5 h. cepiioii khcjioth. KoimeHTpanHH nepeKHCH bo«o- 
poaa B pacTBopo 6bUia 1,0%. 

PeayJiBTaTM oiimtob noKasBiBaioT, hto anHOHiiun KOMnjieKc 
MOJineaena b khchom pacTBope flocTaroHHO ycTOHTOB: 



KoHiieHTpaiiHfi 1 

HaiiAeiio Mo 

B 3 HTO Mo 

Mr 




H ,0, 

Mr 

HjSO ^ 1 



r-ai{U/Ji 1 

% 


101,3 

0,1 

1,0 

101,0 

101,3 

0,5 

1,0 

101,5 


I 
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Ta6jiu^a 3 

I'aaj^encHEe MOJiaoi^eHa h a^ejieaa b cxajiH npa pasaH’^Hwx pH b npa- 

CyTCTBHH JIHMOHHQH KHCJIOTB! 

I I I HafiflOHO B $iijibTpaTe npii pacTBopennH CTajiH b 


B3HTO 

Coaepma- 
Hiie Mo 

pH 

HCl-j-HNOg 

1 HCl 

CTaJiii, Mr 

no nac- 
nopry, % 

pacTBopa 

Fe 

1 Mo 

1 Fe 

Mo 




Mr 

100,0 

0,31 

1,0 

He HafiAGHo 

0,31 

He HaHAeno 

0,31 





0,30 


0,31 

100,0 

0,31 

1,8 

10,6 

0,31 


0,31 





0,32 

He HaHAGHO 

CO 

o' 

100,0 

0,31 

2,5 

34,4 

0,30 


0,30 





0,30 

He HaHAGHo 

0,31 

100,0 

0,31 

3,0 

55,7 

0,32 


0,32 





0,30 

He HaHAGHo 

0,31 

100,0 

0,31 

4,0— 4,5 

95,7 

0,31 

10,5 

0,31 





0,32 

10,5 

0,30 


BjiHHHHe KOHi^eHTpai];HH nepeKHCH Bo^opo^a na cop5Li;iiio 
0Jiii6;i;eHa Gbijio HccjiG^OBaHO b oiiBiTax c pacTBopaMH mojih 6- 
Aaxa aMMOHHH, coAep>KaBinHMH 1,01 h 101,3 Mr Mo b npiicyx- 
CTBKK 0,1 H. CepHOH KHCJIOTLI. Hs ABKHLIX, npHBeflGHHBIX B TBOjI. 5, 
CJIGAyex, HTO B 0,1%-HOM paCTBOpe nepOKHCH BOflOpOfla 1,01 MF 
Mo nojiHOCTBK) nepexoAHT b fejiBipax. Ecuh >Ke bshto 101,3 mi 
Mo, TO KOH^eHTpa^Hfl nepeKHCH Bo^opo^a ;xoJi>KHa 6 htb He Menee 
1,0% AJifl Toro, qTo6|»i Bce Bsaxoe KOJiiiqecxBO nponuio b ebitg- 
Kaioni;HH pacxBop. 

Hocjie OHBixoB c pacxBopaMH cojieii MonnSAena h mejieaa 
B OTAOJIBHOCXH 6 bIJIH HpOBGAeKBI OHBIXBI CO CMeCHMH COHePI MOJIHO- 

Aena h jKejiaaa b cepnoKiicnoH cpeAe (0,1 h.) b npHcyxcxBHH nepe- 
KHCH BOAopoAa (0,1% ajih 1,01 Mr Mo h 1,0% am 101,3 r Mo). 
B ^HjiBxpaxax onpeAenann coAepmaane MOJiH6AeHa h acejieaa. 
flaHHBie axHx ohbitob noKaaajiH, qxo b cjiyqae 1,01 Mr Mo 
BHOJiHe AocxaxonHo coSiipaxB 200 mji BBiTeKaK)uj;ero pacxBopa, 
xaK KaK npaKXHHecKH bgcb MOJiH6AeH BBiMBiBaexca nepBBiMn 150 mji 
pacxBopa. /]^jia 101,3 Mr Mo o6ii];hh o6'BeM BBixeKaiomero pacxBopa 
AOJKKen 6 bixb 250 — 300 mji. Hh b oahom h 3 BBixeKaiomHx pacxBo- 
poB JKGJieao o6Hapy>KeHo He 6Bmo. 

jQ(jia BBiacHeHHa ycxoHqHBocxH HaAMOAH6AeHOBOH khcjiotbi 

B aaBHCHMOCTH OT KOHAeHXpaAHH CepHOH KHCAOTH B paCTBOpe 


V 







■>r ' 
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TaCjiui^a 2 


OiineneiieHHe MOJiH^^eHa u CTa.iH, '/KeaeaHoii 
pyAe H ^eppoMOJiH^AeHe 


(paa^e/jeewe b npiicyTCTBUH ij,BTpaT-iioHOB) 


HasecKa, r 

CoaepiKaiiiie 
Mo no nacnop- 
Ty, % 

HaiiACHO Mo 
% 

OmiiOKa 

% 


B c T a .rr H 


0.1044 

0,31 

0,31 

0,00 

0,1010 


0,30 

—0,01 

0,1158 


0,30 

—0,01 

0,1000 


0,31 

0,00 

0,3 506 


0,32 

-|-0,01 

B ({) e p p 0 iM 0 Ji 11 6 A e II c 


0,1470 

58,85 

58,60 

—0,25 

0,1484. 


58,89 

4-0,04 

0,1016 


59,07 

-1-0,22 

0,0520 


58,73 

—0,12 


B Hi e Ji e 3 H 0 ii p y A e 


0,1521 

0,66 

0,64 

1 -0,02 

0,1460 

0,69 

0,66 

CO 

o' 

1 

0,1444 

1,41 

1,39 

—0,02 

0,1506 

0,33 

0,35 

1 +0,02 


ffeJieHHfl MOjiH5j];oHa ot /Kenesa npoBOAHJiocL b cepHOKHCJioii cpeji;e. 
Bnaqaiie HccJieAOBanH BJiHflune KOHn.eHTpai^HH cepHOH khcjiotli 
Ha cup6i],Hio >Kejie3a m MOJiH6AeHa. PesyjiBTaTbi oiibitob npHBeAeHLi 
B Taoji. 4. MaKeHMajibHaa cgp6hhh jKejiesa iiaojiioAaeTca ripH 
KOH^eHTpa^HH H^SO,, 6 jih3Koh k 0,1 H., XOTH nojiiian oOMenHaa 
eMKocTL cMOJibi GiAe He HCHepnana (3,i Mr-3KB). 

IIpH pH =5, 5— 6,0 mojihOagh cop5HpyeTCfl Jinnib na 
HTO CBHsaHO c HaAHHHeM B pacTBope anaHHTeJibHoro KOJinqecTBa 

MOnH6AaT-HOHOB. • IIpH .KOHAeRTpaAHH CepHOH KHCJIOTLI GT U, 

AO 0,48 H., KorAa MOAH5AeH xiaxoAHTca b bhag KarHoiia, KOAHne- 
CTEO copSHpoBaHHoro MOAnGAGHa cociaBAHeT 95 99 VMeHb- 
meHHe cop6ahh MOAH6AeHa ripn AGAbHenraeM yBeAHAenHH kohagh- 

TpaAHH KHCAOTbl o6bflCHflGTCa TGM, ATO HCCAGAyGMblH paCTpop 
yH{e AacTHAHO hbahgtch AJia cMOAbi perGHepHpyioiAHM. 
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U. II. AjiUMapun, A. M. Meduadeaa 


iiponyxii^ajin cMocr> qepo 3 KojioiiKy KaTHOHWTa. B (|)M.rffcTpaTax 
onpcvnejiHJiH coAep>KaHMe >Kejie3a m M0JTM:5AeHa. PcayjibTaxw 
3 Tiix OIILITOB npMneji:oiii.i JJ Taoji. 3 . 

Ms npMnoj],eiiHijjx: jj^iiiulix bhjpio, axo bo acex oiiarrax Mojitfo- 
jxeii KOJiHqecTBciiHO ncpoxo/piT B ({)HjiBTpaT. /Kejioso cop 5 wpyeTca 

AajieKO He hojihoctkio. B rex 
OHLixax, r^e cxajiL pacxBO- 
paJIH B CMeCH COJIHHOH H 

HMOM xpexBajieHXHoro >Ke- 
Jiesa, iiocjieaiiee nomoipa- 

JIOCB nOJIHOCXBIO JIHini, ilpH 
p [1 = 1 , 0 . B cjiyaao pacxBO- 
peilMH CXajIM B COJIHHOn 
KMCJioxe HOHH ;j(ByxBajjeHx~ 
Horo >Kejie 3 a iiojihocxlio 
norjioipajiMCB b MJixepBajie 
pH ox 1,0 3 , 0 . JImhib 

BpM pll=: 4 , 0 — 4,5 H^ejieao 
o 5 Hapy>KHBa.Tiocb b {(xmjtb- 
xpaxe. PasHMuy b cop 6 ii- 
pyeMocTH aByX" h xpoxea- 
JieHxiioro >Kejie 3 a 113 .tihmoh- 
BOHHc.rioro pacTBO])a ivroa<no 
oSbflCHHXB paajiiiqHOH upoq- 
HOCXLIO pHXpaXHHX KOM- 
JrJieKCOB 3 XHX HOHOB. 

0 X A e Ji e H H e mo- 
Ji II 6 a; e H a ox >k e ji e 3 a 
B IT p H c y X C X B H H J[ e- 
p e K M c H JI o ;i; 0 p 0 a. 
H pejTBapHXeJIBHBIMH OHBIxa- 
MH 6 lijio ycxaHOBJieHo, qxo 
nepcKiicB BOAopoAa iie 
BJinflex Ha cop 5 BHio xpexBajieHXHoro HTejieaa, a MonH 5 jj;eH b co- 
JZHHOKHCHoii cpe^e b iipHcyxcxBHH nepeKHCH BOj^opoAa npoxo^nx 
B (pHjiBxpax. Oaiibko oTjiejimh Mojiki6mn ox >Kejie 3 a b cojihho- 
khchoh cpe^e b iipHcyxcxBHH nepeKucH Bo^opoAa oKaaajiocB 
HeB 03 M 0 >HHLIM BCJieACXBHe HHXeHCHBIIOrO paSJIOHCeHHH IiepeKIICH 
Bp;^opoAa B cojiHHOKHCJiJbix pacxBopax, coAepHTaiiiiHx MojiH 6 neH 
H. Hcejieso. 

/ A an KHK 6 bijio aaMeqeno, qxo b cepHOKMCJiLix pacxBopax tie 
npoHcxoAHT xaKoro 5 ypHoro pasjioHceHHH nepeKHCii BOAopoaa, 
TQ HccjieflOBaHiie no ycxanoBneHiiio onxHMajibHBix ycnoBnii ox- 





Phc. 4. BiJxoAHHe kphbhg >Kejie3a npq 
ero flecop6HiiH c KaxHouHTa b cojihho- 
KHcjioM cpejie. 

Ilo OCH OpHMIiaT — BOHUeHTp.'mHfl >KeJIC3a D 
Mr-DHiiOb no OCH aOcnncc — oOtcM (pHjibTpaTa 

B MJT. 

i — CKopocTB ([)njii>Tpan[Ha pacTBopa — 2 
MJT/MHII, 11 — CHOPOGTI, $HJlHTpanHH paC- 
TBOpa — 5 MJI/MHri. 




V 
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MojuiOdaua u :ni:e.Jieua na Karnuonurnax 


15 :)TMX ma yc.jfoimHX 5i>iJio iipow.imwjHo OTAejienne mojimo- 
;;oua or wojro.m u MCKyccTUOHHwx cMecflx c pa.ijmHHWM o'l HomeHHeM 
Fe : Mo (Ta6jf. 1). 

TafjJiayjfO. 1 

Fa3jKOK‘HHe MOJin6/tc;iia h Htejieaa a iipMcyTCTBMM .’iHMOHHoii khc^iotw. 
10 r KaTHoiiHTa CISC « CnopocTL fipoTCKaHHH pacTiiopa 

.5 mji/mhh; KOimeiiTpanHH jimmohiiom KHCJioTbi 1 M/ji: pli pacTBopa 1,0; 
ofyiAiM pacTHopa 50 mji 


JJafiTo, Mr 

OxHouieHne 
Fc i‘ Mo 

llaBaeiio B q/MJiL'ipaTe, mi 

OuiHGHa Gi/pe- 
Mo 

B ur 

Fe 

Mo 

Fe 

Mo 

146,7 

101,3 

1 



1CK),6 

— 0,7 

146,7 

20,3 

7 



20,2 

—0,1 

146,7 

1,013 

145 



1,050 

-f0,037 

146,7 

0,502 

290 


He HaH;ieHo 

0,506 

-4-0,004 

146,7 

0,101 

1450 



0,097 

—0,004 

293,4 

0,101 

2900 



0,106 

! 4-0,005 

366,8 

0,101 

3600 


43,0 

0,098 

—0,003 

733,5 

0,101 

7200 


354,6 

0,102 

4-0,001 


lia AaHHBix 3THX onLiTOB HTO OTjie.iiiTB /Keaeso n KO.in- 

BecTBeHHO onpeAejiHTfc MOJiHoj^eH npa BbiopaHHLix yc.TOBiiHX mo/K.ho 
iipH oTHomeHiiii Fe : Mo, He npeBbimaiomeM 3000 : 1, t. e. ecnn 
Mojiii5AeHa B cAiecH iiMeeTca He Menee 0,03%. 

IlaMH 6 lijio npoBejiieHO laKJKe oT^^e.ieHne Afonii5;^eHa ot >Ke.Tie3a 
iipii aHajiiiae o6pa3ij[OB cxanH, Hve.ne3Hoii py;iH n $eppoM0.3Ln5- 
;i;eHa. PesyjiBTaxbi axiix onpe,xejieHnn mo>kho cHniaxB yaoB.ie- 
xBopiixejiBHMMii (xaoji. 2). 

pereHepauHH KaxiioHnxa ora iicnowiLSOBaH 10 %-HHn 
pacxBop cojiHHOii KiicjiOTH. PesvHBxaTU ;:^ecop 6 min Hce.ieaa epsi 
pasjiiiHHoii cKopocxii npoxeKaHim pacxBopa (pnc. 4 ) noKasLJBaiOT, 
4 T 0 ^jiH iipaKxiiHecKH nojiHOFO iiSBJieHeHiifl /Kejieaa e 3 KaxHO- 
HHxa 10 %-Hoii cojiHHoii KiiCJiOTOii KiicjiOTM TpeoyeTcs He Menee 
250 MJi npu CKopocxii (j)HJiLxpaHHii b 5 mji/mhh ii He Menee 150 
npH cKopocxri (|)iijibTpai^Hii 2 mji/mhh. 

OxAeJieHne MOJiiiOAena ox JKejieaa b cTajin npoBo;injiocb xaKJKe 
npH paajiiiHHbix pFI pacxBOpa. HaBecKii (no 0,1000 r) pacxBO- 

PHJIH ITJIH B CMeCH KOHH8HTpiipOBaHHbIX COJIflHOH H aSOTHOH 
KHCJIOT HJIII B KOHI^eHTpHpOBaHHOH COJlHHOli KnCJiOTe. iloCJie 
yjiajieHHH n36HTKa khcjiot BunapiiBaHneM ^o6aBJifljiH uHTpax- 
Hbiii Sy^epHbiii pacTBop utih coaj^aHHH onpejiejieHHoro pH, h 
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KHCJIOTH OT 0,01 AO 0,1 M/jI HCeJieSO COp5HpOBajIOCI> hojihoctbio. 
G 0,2 H. KOHAeHTpaAHH HCl HceJieso HaqniiaoT upoxoAHTB b (J)Hjib- 
TpaT, H c AantneHinsiM yBenHHeHHeM KOHii;eHTpaAHH HGl cop6- 
d;hh H«ejie3a Bce 6ojiee yMeHi>inaeTc;i. 

B npHCyTCTBHH 1 M JIHMOHHOH KHCJIOTBI Ha KpHBOH COp5- 
AHH HMeeTca MaKCHMyM. Ilpn 0,01 h. cojihhoh khcjiotg a^ejieao 

cop6HpyeTCH jihihl Ha 44%, 
npH 0,05 H. — Ha 99% h npn 
0,1 h. KHCJiOTe — Ha 100%; npii 
AajiBHeHmeM yBejiHHGHHH koh- 
aGHTpaAHH COJiaHoii KHCJIOTLI 
COp5AHH >KGJIG3a Ha^aGT. 

Ohgbhaho, hto hgm Bbiiue pH 
paCTBOpa, TGM amiOHHLIH AHT- 
paTHHH BIOMHJIGKC XpGXBajIGHT- 
Horo >KGJiG 3 a 6ojigg ycToiiHHB. Ho- 
axoMy y>KG npH pH = 2,0 3 HaHH- 
XGJIBHaa HacXB >KGJIG 3 a OKaSBI- 
BaGxcfl B (|)nni>xpaTG. ripn yBGJiii- 
HGHHH KOHAGHXpaAHH HCl (^0 
pH=:l) yCXOHHHBOCTb KOMHJIGKC- 
Horo cogahhghhh na^aGx, BGpo- 
flXHO, BCJIGACXBH 6 yMGHBUIGHHH 
AHCCOAliaaHH OXHOCIIXGJIBHO cjia- 
6oM JIHMOHHOH KHCJIOXBI. >KgJIG30 

B 3XOM cnyaaG iiaxoAnxca b bhag 
K axMoiia Fg'"^ + ii, bo3mo>kho, b 
BHAC FgGH+ ii FcGl^ H copon- 
pyGxcfl cMojioii. Hpii a^Jibiigh- 

niGM yBGJIHHGHHH KHCJIOTHOCTH 

pacxBopa Ha6jiioAaGxcH «npocKOK» 
>KeJIG3a, HaCTHHHO — BCJieACXBHG 
B03Mo>KHoro o6pa30BaKMfl aimoHHoro KOMnjiGKca FgGIa, a aac- 
XHqUO — BCJieACXBHG BBIXGCHGHHH HOHOB >KGJIG3a HOIiaMH BOAOpOAH. 

rioCJIG OHBIXOB C -paCXBOpaMH COJIGH MOJIHOAGHa H HCGJIGSa 
B OXAGjlBllOCXH 6 bIJIH npOBGAGHBI OHBIXBI CO CMGCflMH COJIGH MO- 

JiH6AGHa H mejieaa b khcjioh cpeAe (b 0,1 h. cojihhoh khcjioxg 
B KOHAGHXpaAHH 1 M/jl). B BBIXGKaiOIAHX paCTBOpax OnpGAOJIflJIH 
coAepHtanHG aiejiesa h MOJiH6AGHa. }KeJie30 b (j^HjrBxpaxax o6Ha- 
pyacGHO He 6 hjio, a h 3 AaniiHX bxhx ohhxob (piic. 3) cJieAyex, 
HTO H3BJieqeHHH H3 KOJIOHKH MOJIHbAOHa HGODXOAHMO npOH3- 

BOAHTB npOMHBaHHG GG BOAOH AO TGX HOp, HOKH o6'BeM BBIXeKaiO- 

mero pacTBopa 6yAeT hg Meiiee 150 mji b cjiyqae 1 Mr Mo h hg 
MGH ee 250 ma b cAyqae 100 Mr Mo. 


c 



Phc. 3 . BbixoAHHe KpHEwe MOJin 6 - 
Aena b iipircyTCTBHM H<ejie3a npn 
COp 6 u;HH H 3 JIHMOHHOKHCJIEIX paC- 
TBOpOB. 

no OCH OPAHHaT — KOHACHTpaAHH MOJIHO- 
Aena d Mr- 8 KB/ji; no och aOcmicc— oO-lcm 
$HJI bTpaTa B MJI; 

I — coAepwauHe Mo — I Mr. 

J/ — coAepmairae Mo — 100 mt. 
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Paadejienue MOJiuCdeiia u oicejteaa ua Kamuonumax 355 


13 pacTBOpe MOjiH6;^aTOB cymocTByeT paBiioBecHe Me/Kjny kom- 
njieKCHLiMM KaxHOHaMM H auMoiiaMM [8]. ^eM HH>Ke pH pacTBopa, 
TGM mnbiiee paBiiOBecHe M 0 O 4 - + 411,0 +=MoOi ■''+ 6 H 2 O c«bh' 

I-iyTO B CTOpOHy o6pa30))aUMH KOMIIJieKCHUX KaTBOHOB. ^l^HTpax- 
HOHLi oSpaayiOT KOMnjieitciioe cog;imiiouho c Moaii6fleHOM. IIo- 
OTOMy B cJia6oKHcjiOH cpeflc (0,1 h. IICI) BCJieACXBHe komtuibkco- 
oepasyioiperu aeiicTBHH JiHMOHiioii khcjiotbi MOjm6«6H npoxoflKT 

Mt3HS(2 



Phc. 2. BjiiTHHire KOHaeiiTpaaiin khcjiotu na 
copSumo H^ejiesa. 

/ HoSO^; J77 — IICI d iipncyTCTumi IM jiu- 

MOHllOfl laiCJlOTtl. 

ilo OCH opAHiiaT- HOJIIPIOCTBO copOiipoBaiiHoro JKGjieaa b 
M r-8HB, no ocii aOc^^ICc — HoimenTpamiii cojiniioii kiicjiotli 

B r-OKB/JI. 


B^ {pijjijyTp,aT. Hpii yBejiiineiiini KOtineHTpaririii cojiHiion kiicjioth 
(u,D H.) iipoBiiocTi, niiTpaTHoro KOMHJieKca OKaaBiBaeTCH ywe 
He;70CTaT0BH0iT, H aacTL MOJiiiOAeiia copCxnpyeTca KaTiioHHTOM. 

J3o3aio>khoctl TaKoro TOjiKonaHiiH BiiAiia 113 Toro, hto b ot- 
cyTciBiie B[HTpaT-HOHOB ?>iojin5AeH iipaKTHaecKH hojihoctbio 
CO pSHpOBajICH KaTITOHIlTOM. CjlBAOBaTejlLHO, HQM BHIHe KOH- 
^eHTpa^Hfl cojiflMOH KHCjroTLi B pacTBope, TGM BHine AOJi>KHa 6 htl 
H KOH^eHTpa^lJ^I :iIITAIOHHOH KIICJIOTH ^JIH TOBO, BT06 h nOJIYHHTB 
MojiH6;];eH b ^iiuiBTpaTe. 

B OBLiTax no iiay^eHiiio copSimn xpexsajiGHTHoro Hiejreaa 
KaTHOHIlTOM B SaBnCHAIOCTH OT KOH^eHTpa^TIiI COJIHHOJH II JIHMOH- 
HOH KllCJIOr 6 hJIO B 3HTO XJIopHOG >KeJIG30 C COflGpJKaHHGM Fg^ +— 
14b,/ Air. M3 n-ojiyqGHHHx peayjiBTaTOB (piic. 2) cJie^^yeT, hto 
B OTCyTCTBnil JIIIMOHHOIl KIICJIOTH H Iipil KOHUGHTpaHHII ; febJIHHOH 


23 * 


I 


i 



Sanitized Copy Approved for Release 2010/08/20 : CIA-RDP81 -01 043R0007001 10006-2 







'^^4 M. n. AAUMapu}!., A. Medeedeea 




r 

¥ 


TBopa cocTaBJiHJia 3 mji/mhh, a o67>eM aiiajiHBHpycMoro pacTBopa — 
50 MJi. 

0 T e ji e H H e m o ji h 6 e ii a o t >k e ji e 3 a b npn- 

C y T C T B H M JI H M O H H 0 ii K M C JI 0 T BI. Msy^ieime BJIlIflHHH 
KOHItGHXpailHH JIHMOHHOH KMCJTOTBI Tia COp^HMIO MOJIHO^^GHa 6 bIJ 10 
npoBGAGHo c pacTBopaMH MOjm6j^aTa, coAGp>KaHHe MOJiH6;[^GHa 
B KOTOpEIX COCTaBJIflJIO 1,01 M 101,3 Mr; KOUpGIITpai^Ma JIHMOH- 
HOM KMCJIOm H3MeHflJiaCB OT 0,005 ffO i M/jI. 

B oj^Hoii cepHii OHLITOB pacTBopBi co;i;ep}KajiH, KpoMe jihmouhom 
KHCJiOTBi, 0.1 H. cojiHTiyio KJicjioTy, a B jrpyroii cepnii — 0,5 n. 


% 



1 


PhC. 1 . BjTHHHHe KOHIIGH- 
TpailHH JIHMOHHOii KHC- 
JIOTM Ha COp 6 l];HIO MOJIHu- 
jiena KaTiioHHTaMii. 

r — 1,01 Mr Mo, 0, 1 IT. 
HCl; 11-101,3 Mr Mo, 0,1 h. 
HCl; ///- 101,3 Mr Mo, 
0,5 H. HCl; /V— 1.01 Mr 
Mo, 0,5 II. IICl (Ha CBC); 
V — 1,01 Mr Mo, 0,5 II. HCl. 
Ho OCH OPJimiaT— KOJIHHeCTBO 
copOiipoBaiiHoro i\TOJin0ji;ena b 
ripopeHTax, no ocii aScmicc — 
KOimeilTpamui JIHMOHHOtt KIIC- 
JTOTI.I (r). 


COJlHHyiO KHCJIOTy, B BBITGKaiOIHHX paCTBOpaX OnpGAOJIflJIOCB i 

coji;Gp>KaHHe MOJiH 5 i[oiia. Pla /laiiiiBix 3 tiix ohlitob (piic. 1) cjig- I 
Ayer, HTO B npHcyTCTBHH 0,1 H. HCl mojihO^gh, ecJiH ero bsato ' 
MajIO, nOJIHOCTBIO npOXO^HT B ({iHJIBTpaT npil BCGX IICUBITaHHBIX 
KOHIi;GHTpapHflX JIHMOHHOH KHCJIOTBI. 

B npHcyTCTBHH 0^,5 h. IIGl mojihOaoh HacTiiHiio copOiipyeTCfl 
KaXMOHHTOM H B TGM OGJIBHIGH CTGnGHH, HGM MGHBinG KOHI^GHXpailHfl I 
JIHMOHHOH KHcnoxBi. fljiH HOJHioro ripoxo>KAeHHa MOJIIlGueHa I 
B c|)njIBXpaT HGo 5 xo;[^HMO, HXOObI KOIIIlGHTpapiTH JIHMOHHOH KHCJIOTBI ! 

B pacTBope 6BiJia paniia 1 M/ji. Hpii 9 tom ffjiH KajKj^oii naiiHoii ! 
KOHi^eHTpaii;Hii jihmohhoh khcjiotbi copSiHiH MOJin6fl;eHa 6ojiBme i 
B cjiyaae npiiMeneHUH b KanecTBO cop6eHTa BocJiaTnxa P. ! 

OiiBiTBi c pacTBopaMH, coBicp>KaHHiMH 101,3 Mr Mo, noKasBi- 
BaioT, HTO cojiHiiaa Kiicjioxa cnocoOcTByGx norjioiHOHiiio MOJinO^eHa j 
II 3 pacTBopoB, co/iepjKaniiHx jiiiMoiiiTyio KHCJioxy. OObhchiitb 
3 TO MoiKHo cjie^ri^yioiniiM oOpaaoM. 
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oTAOJiGiiMfl M 0 JiH 6 ji;eHa ox >Kejie 3 a mcto/j^om woHiioro o 6 Mena b iipii- 
CyTCTBMW J^^MXpaTHLrX MOHOB, M yCXailOBHTL OlITHMajILIlWe yCJIOBMH 
paa^ejiGifiiH otmx djicmchtob. 

OTACJiCHMH MOJiH 6 a:eHa OT H-eejieaa mli Hcnojii>30Bajiw 
CBOMCTBO MOJiM5Aena o6pa30BLiBaTi> KOMnjieKCHLie coe^iHueHHH 
c iiepoKMCLio BOAopoj^a. Bjiaro;^apfl o6pa30BaiiHio 3 tmx CvoeAMiienHM 
Miiorue peaKirHH MojmG^aT-HOHa b upHcyxcTBUH nepoKMcn boao- 
pOAa, KaK M3BeCTlJO, CXaHOBHICfl SaMaCKHpOBaUHLIMH. 

II. MfiJIMKOB JI. JB. ^KC«pMt 0 B€KH!^K [9] paCGMBl^pSBSfGT nOJiy-- 

HenHBie MMH KOMiiJieKCHHe coeAHHeHHfl paAa 3Jie?vieKTOB, b tom 
BMCJ iG M MojinCJAcna, c nepoKHCLio BOAOpOAa, KaK cojim iiepeKHCH 
BOAopoAa: M0O.XOII) (OJi), Mo 02 ( 0 <^H) 2 . 

yCTOMqMBOCTK 3THX COCAKHeiiMH, HMeiOJJAMX XapaKTOp 113^- 
KMCJIOT, B CMJILHOii CTOilOHM SaBKCMT OT pH paCTBOpa. B AOCTB- 
T04H0 KMCJIOH CpOAO OHM pa3JiaraiOTCH BCJieACTBMe o5pa30BanHH 
MajioAHccoixHMpOBaiiiiBix MojreKyji H2O2: 

M0O2 (0211)2 + 2 H 01 ^ M0O2CI2 + 2H2O2. 

B nxejiOHHOM cpoAo o5pa3yiOTC>i cojim HaAKMCJiOT. A. K. Ba6Ko 
[10] OMHCaUBI KOMTUIOKCHf^ie COGAMHeilMH HGKOTOpWX DJIGMeiiTOB 
C MGpeKHCLIO BOAOpO.Ha, o5pa3yiOMXMGCH B CMJILHOKMCJIBIX paCTBO- 
pax M 0TJIH4ai01Ll,MGCH OT OMMCaHllBIX BBIIMG HaAKMCJIOT TGMj HTO 
KoopAMimpoBauHOM rpyiiiroM hojihgtch hg aiiHoii Ol a MojiGKyjia 
MGpGKMCM BOAOpOAa. 3 tM COGAMHGHMH, npGJXCTaBJIHlOUXMG C 060 M 
MJ)OAyKTM JipMCOGAMHGHMfl OAHOM TpaMMOJIGKyJILI MGpGKMCM BOAO- 
j)oAa K 1 rpaiviMMOijy ojigmomth, iiGaaBHCMMo ox coctohumh, ]i i{o- 
TO])()M JiaXOAMTCH OJIGMGMT, yCTOMHMBLI IIO OTHOmOHMIO K KMCJIGTHM 

M npM noBLiiiiuiiHH pH Moryx hgpgxoahtb b cogamhghhh xHiia 
IIGpOKMCGM M liaAKMCJIOT. B npMCyTCTBMM MsOLITKa nepGKMCM 
BOAOpOAa MX yCTOMHMBOCTB IlOBLimaGTCfl. 

B iiacTOfluxGM pa 6 oTG mbi nocxaBHjiH agjilio iiaiiTH ycjioBiiH, 
JipM KOlOpjilA MOJIh 6 aGH A^^^T C ITGpGKMCLlO BOAOpOAH AOCTaTO'IiiO 
yCTOMBMBWH ailMOTniBIM KOMriJlGKC JIJIH TOFO, 4 T 06 lI M 0 >KH 0 6 hlJin 
OTAGJiMTB mojim5agh OT >Kene3a ripn noMonxM MoiiHoro oOMoua. 
npM 3TOM MBI MIlTepeCOBajIHCB nOBCAOHHGM 3TOrO KOMMJIGKCHOFO 
coeAHneiiMfl b khcjtoh, a hg b iu;ejio 4 Hoii cpeAe, xaK KaK npM otom 
HOHBI TpexBajiGHTHoro >KeAe3a HaxoAHxca b pacxBope. 

TaKHM o6pa30M, AJifi otacjigiimh MOJiM 6 AeHa ox >KejiG 3 a mohho- 
oSmGHHBIM MGTOAOM MBI B0Cn0JIL30BaAHCB KaK AHMOHHoii KMCJIO- 
xoH, xaK H iiepeKMCBio BOAopoAa. 

B KaqGCXBG COp 6 eHTOB liaMH 6 bIJIH HCnOALSOBaUBI KaXHOHHXH 
GBG E Bo^axHT P. GMona b Ka>KAOM ombitg 6 pajiacB b KOjmqecxBe 
10 r c AHaMGxpoM eepen 1 — 1,5 mm. CKopocxB nponycKaHMH pac- 

23 Tpyfl,bi no anaJinTHM. xhmhh. t. VI 
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HTO HewejiaTejitHo BCJie/iCTBHe nerrmaaquH cmoji m coKpaxiHio 6u 
BpeMH npoBeAeHHH anajiHsa. 

/Kejieso, naK HSBecTno, jraeT c MuoriiMM opraimHecKMMii khcjio- 
TaMM KOMlIJieKCHLie COeAIIHeHHH 4. yCTOHBHBOCTB 3THX COe^H- 
HeHHH B CHJIBHOH CTeneHII SaBHCITT OT pH paCTBOpa: B 50JILIUHHCTBe 
cjiyqaeB hgm BLime pP pacTBopa, tgm Btiine ycwiiBiiBocTB komejigrc- 
Horo coejtHHei-ma. . /^OI[H5;:^ep^^aK>f^ ■ jra^ij p^toGHTentHo nDOBHBie 
KOMD^neKCHHe cogah leima c dhaom opraHHBecKHx khcjiot \maBe- 
JieBOH, jiHMOHHOH I Ap.)* K^TOMy npe^A^AteipT HHTepec npn 
OTAejieHHiT xpona- 

TorpaipHH HcnojLLBOBaTL npopecc KOMnjieKcooDpaBOBaHna. G aTOH 
penwo naMH 6™ HcntiTaH pHH K0ManeKcoo6pa30BaTeneH- 
nHpofoc(iJopHaH, jiHMOnnaa, BHHHaH, ipaBejiGBan h cyaiidjoca- 
JIHItHJIOBaH KHCnOTW. ’’ 

OlIblTBI^ lipOBO^HJIMCB B KHCJIOH H IHenOaHOH Cpefl;aX KaK 
o TpexBajieHTHHM JKejiesoM h mecTHBajieHTHHM MOJiH6fleHOM 
B OT^fejIBHOCTH, Tait H npH HX COBMeCTHOM npHCVTOTBHH. JIpH 
3TOM njia OT;;eTOHMa MonHSfleaa ot Hteneaa OKasanaot nparoflauMH 
TOflbKo BBBHaa a aaMOHHaa khcjioth. B apacyTCTBaa ate spyrax 
accaeaoBaaaHX aaMa KOManeKcoo6pa.3onaTeneH jaeaeao a MonH6- 
Hea ana ae pa3;^eaflroTca aa KaiaonaTe aaa ^na paafleaeBaa ax 
aeoSxoflHMo apaMeHaTt meaoaaHe pacTBopw, bto aeatenaTeai-H-^ 
ao yaasaaBoa Burae apaqaae. B AaabHeanieM mh BBiSpana b aa- 
qecrae KuMiineKcooSpaayioiaoro peareaTa naMOHayro kbcbotv 

B BBTepaiype HMeioica AaaaHe no OTAeaeaaio jaeaeaa ot mo- 
aaOAeaa a Apyrax aaeMeaiOB b apacyTCTBaa aaMOHHoa aacaoTw 
MeioAOM aoaaoro o6MeBa. 10. H. YcaTeaKO a 0. B. JTaaeaKo [5] 
acaonbaoBana lapTpaT- a paTpaT-aoBbi abh OTAeaeaaa itajib- 
AHfl a Maraaa ot ateaeaa a aaioMBHaa b ateneaaoa pyne apa iio- 
Moma KaTaoBBTa. Hpa stom aaabAaa a Maraaa noraonwaacb 
naTBOBBTOM, a weaeao a aaiOMHBHM CBaabiBanacb n KOMaaeac- 
BHe aaaoBH a ae aaAepjKaBaaacb CMoaoa. 

B onmax 10. B. TepaaTa [8] apa aponycKaaaa BjaTpaTBoro 
pacTBopa, coAepwaDAero weaeao a anioMHHMa, aepea aaTBOBBT 
B aMMOBBBBOB (j)OpMe, HtejlBSO B COCTBEG KOMnaftKCHOro HOHa 

Fe(Git)2 noBTB aoaaocTbio apoxoAHao b paciBop apa pH = 1,6. 

. iaeMGBT [7] OTAeaaa MoaB6AeB ot paAa aaTBoaoB, b tom 
aacae a ot weaeaa, apoaycKaa aepea aaTaoBBT aaMOBBOKacabia 
pacTBop aoAaejKaaABx pa.3AeaeBBH) aaTBoaoB. Hpa btom cMoaoa 
copSapoBaaoob Hteaeao. 9 to pasaaqae b cop6BpyeMocTa weaeaa 
KaTBOHBTOM B3 aaMOHBOKBCaHX pacTBopoB CBHaaao, aOBBABMOMV 
c KBcaoTBocTbio cpGAH, oSycaoBaBBaioaAeH paaaaaaoe cocToaaae 
aoHOB Htea-eaa b pacTBope [8]. HoBTOMy b BacToaniea pa6oTe mh 
cAeaaaa uoaHTay BHacaaTb $aKTopbi, BaaaionAHe aa ycaoBaa 
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II. 11. AJIMMAPWII H A. M. MI^BEAEfiA 


l»Aa/j,EJIEf[l1E lVI,(),jlMIVHEf«'A i\ VKfAilE3 A 
iV 1I:T()AOM l4()lfO()IJMI31llOM XEOMATOrPAtDMM 


l^aaAOJioiiiuo n >K(!jioaa MtnoAOM iiufiiioro oGMOiia 

nocrjfliji,oii puA palurr, in.iii(),jniei[iii.ix rJiaitHi.iM oftftaauM coaoT- 
CKH MH iif’CjiL‘A< >aa rCMlUM H . 

Ajrropi>! aTMX jtafxt'i’ ncaiojUiaonajiH to oGcTOjnojUiC'Jno, hto 


li Kiicjioii cptx'Pi iVio-iiiiojaH! iiaxoAi^i'i<^‘ai a ai'iAa Mona 1 V 10 O 2 ii iioaTOMy 


c-opGupyeTCfi lia rMoiiH roM, a a lAOJio'iiioii cpOA^ — a awA^ iVlo 04 
fj iJoa'roMy Moiaair Darn, lotajaaiau aa harnoiiirra UMaanMf.K). 

j] icaMOC'i’ae (atpotinioa Dauin rK’iioju.aoaaiii.i no ii f)onMyn(o<'Tay 
(‘yjnaJjoyrojjj. n jaxjiaiin' H. 

h paDoTo 10. 10. .i]ypi .(3 n II. A. ClViijiiiiiiionoH [1) oiiMcanai 
onaiTai no norjfoiuonnio MOJinDAOiia n atcjaani KaTiionriTOM na 
copiiOhnTCJioro jaatnnopa n Maajro'ionMio MOjiiiDAOJia paaDaiuiGiuniiM 
aoAni*iM pac/raopoM aMMiiaKa; 10. M. VcaroiiKo ii 0. Ii. /l,aTi, 0 HK 0 12] 
fipHMGiiMJiM (‘yjih(J)oyro.Jii. A^ta OTAOJreniUJ MtjjinoAoiia ot JKOJicaa 
upn aiia.irna(i (jttippoMOJiTiDAona. ('.yiniroc/ra onpoji,GJU3iiiifi aanjiio- 
aaoTCH a jjponycKaiiiiM aapca cyjiatboyrojia pac/raopa ({)0])poMO- 
.iitiD/pMia a Kiicjio'i’o n iiocJioAyioiueM naajiGMonan MOJiaDAGiia paa- 
GaajionnaiM pac/raopoM oaboit) jiaTpa. llpiiMoiiMTL aMecTo cyjri.- 
(|)oyrjiH ao(J)aTiiT 1* no oKaaajfoc/r, i{03M()>Kn!.[M iia-aa oro aaaMMo 
AoricTana co inojinaaio. 

<1). M. lUoMHKHii a coTpyAnwrai [3] a-Jib oTAeJianMH MOjiiiOAcna 
OT atoAoaa TaioKO ricnojraaoaajiM cy.Jia(J)oyrojia. 

B. ^D. Toponoaa it F. 3. CpyttMiicKaa ajih otaojfgithh mo 
jirtOAona ot >KejiGaa MciK).Tn.aoaajin aoiJiaTMT P. MoAMDAi^a naiuro- 
jauicH W3 KaTHOHHia paaDaajiGHTthiM pacraopoM aMMiiaKa. 

Bojiog iipeAnoaTMTGJiano, ojui^ko, pasACJiHTL mojihDagii ii 
vKGJieao a takiix ycJioaiiHX, iipw KOTopaix jkojiggo (^ojiDHpoaaJiOGb 
6ai KaTHoiniTOM, a moamDagh iipoxoAHA a ({auiaTpaT. 3 to noaao- 
jiHjio 6u iiaDoacaTj, ManAeneiiMH MOAHDAOiia aa cmoaw meJiOHbio, 


Sanitized Copy Approved for Release 2010/08/20 : CIA-RDP81 -01 043R0007001 10006-2 






Sanitized Copy Approved for Release 2010/08/20 : CIA-RDP81 -01 043R0007001 10006-2 


/ 




0 iipuMOHCHMH K[)t‘.\iiiMHopraiiM»tocKnx iiOKpWTMM li yjihTpaMHKpoa Ha/iMac 


255 


3) ciiCCTM K Jiyjiio iiM 0 i 0 JJi.yK)CH oChahho iipn TWTpoiiaiiMW uiiinGHy, cuaijaH-' 
jiyio CO ci{oi)ocTbi.o hiATOimni^n [tacTuopa m ropijaoiiTajii.uoii 5K)poTxai; 
ijpe;i.yjipo/i,MTi> nwjiOJiaanMo cojioii iia napy/Kiiuo ctoiikm cocyji.a, 

0) aaMO'j iio ciiiiaoTjj cKUpocTb liciiapoiiau aa Majiaix ouxoMcjii aa caor ciiphaa- 
.foiiiui MeiiwcKa; 

()) yaejiiiHMTa To^iiocTji oTMCpMaaniifi pacTBOpou a Kaiiiijujapax; 

7) cymccTBOjfiio ciiwaaTB iioTepa iJCiMocTBa aa cioiiKax cocyiia, cBaaaK- 
hbic (■ aacop6jj,noii. , . 

Cjio;xyoT jxyMaTB, axo rB/i,po^Jo6iiaaaiiH paajiMaiiBix owiijuniuhix iiaAO.Jxni 
iraBacT B /j;ajiBneMiueM luxipoKOo upMMcriOBMO b MBKpo- m yjiBTpaMiJKpoaB i- 
, iliac. 

lIocxynHjia a pc;i.aHiiMio 
24.11.1955 
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11. If. AjfMMUJtflU M M. IJ, IJo'i 


Ml,,. , u:i iioicpoiKiux (•.■roitoji n uoMoiiiium ,.,x ii rnc"7Lii;i, 

iiJiUvGJiijiiicoiioM (J.oj.Mf,, 2X1 >'3 mm (pmc'/i) ('TeilrH g'/gv ' 

iiptVUii:ipMT0jij.ii() ijuarojii.i/o <).|MJuajtM or >n'Mpu L Mixii' cnamv ■ 

gPi£riH= 

i «pyi oc-ciciian, /lOKpwrwo moom iJpOMiiMiiopraHnyociioro cor.-n,u, u 

06paa0M coov^h 

«a BO Bjza;KHyio itaMopy, ivlo** uuflepLMBaVM^^Ta^ noMema- 

Him npoMeHcvTOK ^ipOMeiiM "Inrcynr ^'^cyji^ax onpcAOJOu- 

KMuan OTOUKM Aecmjmupoiiauuoii bo/zom if nmcoelluaf/T^T 

noAUM, JiOAcyuiHBajiH ctohich, ripuKacaHCf k iLm v uPombibhbim 

po..„,.„ii 6,„, „ ,.o»i.rr 

iroAaoiKKO. «p« Ha»,peB,„ „a c.iot.i«„ iLtoI™, 1! ‘J °V 

JieKU TaK, HTO OJXHH M TOT 'Tfo prkPx.rr ACKOlOpLie OnBIIBI OHJIM nocTaij- 

M rHApo^oSziaoBauHLix, a liaxoM CMaHaBaiomaxca 

PO^y^i-'i'aTBi aAcop6 HH„ hobob RaE h Ag- cieHKaM.. 
P-f4 Jffn xL raApo^oSHaoBaiuiBix cTennax aAcoo^o- 

!«z o npB.eM%;:L 

/rx^nox pcsSnr®,- B ■ 

nojiyaoxB, pafiOTaa c HeMxXn np^ «o>«ho 

c.ymecTBenHHM sunmimeJ xaiz i-ai? ’’''o ^ HBHHexcH 

uaBHeBCHKa „ npH pa6ox; c oC^lnoii 


A^cop6^u^ uonoa RaE u Ag cmennaMu MUKpoco^Soe, 4- 


CyMMapnafT aKXHB- 
HocTb pacTBopa 

H npOMHBHblX BOA 
tlMn/MHH. 

-\K J HiJnOCTL CTCHOK 
COCyflOB HMn/MHH» 

. " 1 

1 

1 

1 t 

1 

I j 

[ II 


\ ajicopOnim 


— I j 

BHBOflJbl 


«4SSS;, ”Sa.T”""’ ..„Kp„AA . 

ll Heo 6 xoAHMQCTB OHOAacKHBaHHfl nocvatf 

npHflHiiaHHfl K HeMy ocaSa; “™eTKH fiea pncKa noiepi. aa ctot 
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0 iipiiMOiKMiHit Kj)OMiiMMO[)ranMq(i(;i{Mx iiojvpiaTMM 1) y/JLTpaMMKpoajiajmao 253 


na rpauMHo aToii iioJKipxiioc/rM c pacTjujpoM. lIoaTojviy TtiKOO aJUiOHMO, naK 
nwiiojiaanMO cojicii ua uapyHJjjiwo ctcjikm Kamijjjjapnaix cocy^ou, a Tan/Ke 
ifajioMOjfLJiLix MMiq)oojioin'po/p)u, ycTjiauriaTca mx rM;vpo(|i()6ii3aj|MCM. 06 
;»ToM uarjja;yiio ciMij^OTOjiacTuyuT (Ijo'iorpa(})aH 1). 

yMeubiiiGiiMO iJoaepxuocTiioro naTaa^ciiiMa ucjig/ic'J awe o6pa6oTKM cto- 
wnmiHcm noacpxaotyrM MGTajixjiopCMjianoM ho CKaawHaoTCH OTpimaTejibiK^ 
na jipoHHOCTM y;i,op/KHHaHHH pacTiJopa h ropMaoiiTajjaiio pacnojiO/KOHHOM na- 
iiMJXJiHpHOM cocyAO, uoTOpa pacTHopa wa TaKoro MWKpococyAa aa chot Hpo- 

.liiHailHH MOJKOT MMOTH 3A0Cb MGCTO JJMUIL UpM OrO 
aiieprMMHOM BCTpaXMBaUMM. G APyrOM CTOpOHl. 1 , B 
liOKpJjITblH /{peMHHWOprailMHOOKHM COOAHHOllBOM IvO- 
llOJIJiHp BOAHBIH paCTBOj) M3 GOJIOO HIMpOKOrO COCy~ 

Aa CaM01JpOM3BOJjBUO y>K0 HO lIOAHMMaOTCH. B ;>TOM 
(■HH3M CJIOAyOT aaMOTl'n’B, MTO AHH rMApO{{)o6M30BaH- 

noii GiopoTi^M, pauoTaioHi.eH iipw homob^m ypaBHMTOJiH- 
HOFG yefp 0 H€^Ba t5J, SHa^a^ejiBHo 

GojfbfflaH pasHOCTB ypoBHOM npH saGMpaiiMH pacTBopa 
B GiopoTKy, HOM oGlihho. 

yilOMBHOM 3AeCX> Tai^>X{e O TOM, HTO IvpOMXlMMOpra- 
iiMHOcx^axi iiJxeHi{a c ycnoxoM aaMowHOT xiapa(J)Mix iia 
1 ; < jxx AO H cop H cm 11 a jj ohx« e [ 6 ] . 

Paixoo [1] ixaMM iioApoGiio Gbiji paccMOTpoH boxi- 

[)OC 0 BJlMailMM I{pM BM3BIjI BOBOpXHOCTM HtMAHOCTM MeTMJiXJiopeHJtaiia, 2 

li i‘:anMjiJiflpax na cicopocTL HciiapOHMH >kmahoctom lidCor-idiio 

na HMX. 

CBoGoAHau noBopxHOCTXi H^MAi^ocTM B KarxMjijiapHBjx cocyAax, o 6 pa 6 o- 
laXIHLIX paCTBOpOM BpeMHMMOf)railMMeCIxOrO COGAMHeilMH, CyHieCTBOHIXO co- 
KpamaoTCH 3a chot cixpaMJiouMH MeixMCiAa (i^paoBOM yroji na i^MApo$o6M30Baii- 


1 


I'MC. 3. CoopOCTB HCliapeUIHI 
MS MHKpOCOCyAOH: 

1-m oOpaOoTaiJHoro pacTBopoM 
iia neoO- 

Hiioro 


MOM IIOBOpXHOCTM paBGlI 



()() — 110 °. TOFAa Kaii! ixa oGbihixoivi CTOi^jxe on pa- 
BOH 0 °), HTO BMAHO H 3 pMC. 2 . BcJieACTBMO 
8 Tox^o saMGTHO cHM>i{aoTca cKopocTb ixcnapG- 
nna m 3 Taanx cocyAOB. Ha pnc. 3 noKasana 
cpaBHMTOjxbHaa cx{opocTb Mcnapeiina b oam- 
Iiai^ODLIX yGJTOBtiaX M 3 -MMitpococyAOB c bjto- 
CI^nM M BOITiyTLIM MeilHCI^OM. 

KpoMO Toi"o, no iiJxoci^OMy Monnci^y 6o- 
jiee rxpocTO n tohho moh^xio bocth .oTcaoT 

^ ^ . oGbomob b Giopeu^ax n cocyAax npn homoeah 

PhC. 4. PaSOOpHLIH MHKpOCOCyA 

1 1 oi^yjiapnoH njKajiH, thk kbk BHAHa OAHa, 

BcerAa cTporo onpeAejiennaa jinana MOHiici^a, hto ocoGghho yAo6HO a^ih- 
pa5oTbi c CHJibHO OKpameniiLiMH pacTBopaMH. 

Hsboctho, hto MomAy nonaMH pacTBopa n CTOHJianHoii noBepxnocTbio 
npoHCxoABT oDMenHbie peax^AHH. Hgm 6 ojibmG oTHomGHMG noixGpxnocTH k 
o^BeMy, TGM 6 ojibiiie noTepn BGiAGCTBa sa chgt aAcop 6 nHH Gro na ctgh- 
i^ax cocyAa, oco 6 ghho h 3 pa 36 aBJiGHHLix pacxBopoB [7], Blicokog othoibg- 

HH0 ^ B yjILTpaMnKpOMeTOAG [1] SaCTaBHHGT o5paiI]iaTb OCoGoG BHHMaHHG 
na B 03 MO>KHOCTb Tai^oii noxopn Aa>Ke h 3 paciBopoB oGhhhoh i^oHAGHTpa- 
BocnpGnflTCTBOBaTb BSanMOAGHCTEHIO pacTBopa co ctgkjiom mojkho, 
noKpbiB CTGHKn cocyAa rnApo^oGnoH hjighkoh. ITpoBGAenHoe HCCJiGAOBanne 
noKasajio, hto npn paGoie b xannx cocyAax noTGpn BeniGCTBa 3a cbgt sa- 
copGniHH saMGTHO yMGHbinaiOTCH. McnojibaoBanne mghghlix aioMOB jiilh nsy- 
hghhh; aACopGn,HH [8] Aajio B03M0>KH0CTb npnMO n Gbicxpo nojiynaTb naAOK- 
flbxe peayjibTaTLi. 

OntiTH npoBOAHJin c RaE n Ag^^^npn paajinnHon i^hcjiothocth pacTBOpoB. 

fljIH TOrO BToGbI HMGTb B03MOHCHOCTb HGnOCpGACTBGHHO KOHTpOAHpOBaTb HO- 
BepxHocTb, BsanMOAeHCTByioxAyio c bgiagctbom, h b to hcg spoMH coxpannTb 
Y* yjibTpaMHKpoMGTOAa, nojibsoBajiHCL pasGopHHMH MKi^pococyAaMn, ctgh- 


1 
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H. ]J. AjiiiMapMii M M. II. lloTpuiiona 


noi'O iJD.nciiiiii HO .iia5ji]o;(,acT(‘H. (ajo;i,iiTca ic jjyjuo n 'ranoH jiocyAo m mmcioi.ii, an 
MOCTO lipil 'J'MTjlOltaiJlUl 010116101, OJHI.iajIJiajI o 6 j> 1'JJJO CO CKOpOCTLlO BLlTCKaillUi 
pacTBopa H3 rojiBaojiTa.iiBHoii 6iopeTj{M [ 4 ]. 

OopaGoTailUBIM MOrilJlXJlOjX'HJjaBOM JvOHMHK MMJ{pOHHnOTKH o6jiaj^aCT TCM 
OOJIBIUMM npOMMyiHOOTBOM, BTO lia HOM HC yHOOMTCH o6pa3yi01HMMCH IipM BLI- 
HOjiHejiMM cooTBOTcTByioipoM ojjc|)apHM ocajpiK; KpoMCTOro, nepcMemMBaHHe, 



Pflc. 1. MHKpococyAiJ iiocjie ynapHBaima pac^Bopa 
NH4NO3: 


l~MiiKpococyA, oGpa6oTaHHMii pacTBopoM MCTiiJixJiopcHJiaiia: 
2 — iieoOpaOoTaHiiLifi 





Phc. 2 . (DopMH MGHECKOB B MHKpococyAax: 


t MHiipococyA, oOpaOoTaHHHii paoTBopoM MeTnjixjiopcHjiaiia’ 

2 — HeoGpaOoTaHHHfl ’ 




Heo6xo«HMoe npH npoMBiBaanH oca«Ka, Koiopoe b yjiBTpaMEKpoMeTone 
oShtoo ocyn^ecTBjiHeTCH npn noMoma KOHVHKa nHneTKH, ne npHBoraT k 
noTepe oca^Ka 3a ctot npHjiHnaHHH. CneayeT laKHte OTMeTHTt, bto ocanKii 
HanpHMep cyjibfaflOB, ocasKAaeMtie b MHKpococyfle c rEfl.po4o6H30BaHHHMH 
cTeHKaMH, xopomo coSHpaiOTca npn AeHTpH^yrapoBaHHH b kohychoh vac- 
TH cocyaa, He pasMastiBaHci. no ero cTenKaw. Xopomo nsBecTHoe anajiHTH- 
kbm BcnoJisaHHe ocaflKOB opraHnaecKHX coeflaneHnn c MeianjiaMH, HanpHMep 
AHMeTHnrjiHOKQHMHHa HHKenn, b aannoM cnyaae ae HaSmoflaeTca 

lljioxaH CMaaHBaeMOCTi, rHspo^oSnaoBanHOH noBepxHocra ’ bodhhmh 
pacTBopaMH HBjiHeTCH cjieACTBHeM yMeHtmeHHH noBepxHocTHoro Hai'aweHHff 
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O nPHMEHEHHII KPEMHHHOPrAIfflHEGKHX nOKPBITHS 
B yJIBTPAMHKPOAHAJIHBE 

H. n. AjiuMapuH H M. H. IlempuKoea 


llHCTHTyT reoxHMHH H aHanHTH‘iecKoS xhmhh hm. B. H. BepHaflCKoro AH CCCP, 

MocKBa 


Bo 3 mo>khocti> onpeAOJieHHH MajiHx KOJin^ecTB BemecTBa npH noMomH 
o6meH3BecTHHx XHMHiecKHX peaK^H^ B yjiBTpaMHKpoaHaaiiae o6ecne<iH- 
BaeicH coxpaHeHHeM oShhhhx KOH^eHTpa^HH pearnpyromax aemecTB nyieM*' 
cooTBeicTByromero coKpameHaa o6'beMa pacTBopoB. 8to Be^ex k yBejiaaeaHK) 
(no cpaBHeaaio c MaKpoMeTop;oM) OTHOcaTOJiBHoa noBepxaocTa pacTBopa a 
cocy^a, T. e. k yBejiaaenaio noBepxaocTa eflanapH o6beMa aa caei loro, hto 
aoBepxHocTB C0Kpa^^aeTCH b Meabiaea cTenena, hgm o6beM. Bcae^cTBae 
3Toro b flaHHOM cjiyaae npaoSpeTaioi oco6eHHoe aHaaeaae HBJieHBH, CBaaaa- 
Htie c aajiaaaeM 6oaBmoH noBepxaocTa coapaKocaoBeHaa pacTBopa co cxeaKa- 
MK cocy;a;a, a TanJKe c HcnojitsoBaHHGM b KanecTBe nocyji;H KannjijiHpoB [1 ]. 3 th 
aBjiGHaa Moryi 6 bitb b BHaaBiejiBHoa CTeneaa ycTpaaeaH, ecjia cTeana 
MHKpOCOCyflOB aOKpBITB CJIOGM KpeMHBBOpraHBaGCKOrO COeflHHGHBa [2,31. 

rB«po$o6a3aqaK) CTGKjiaaaBix ctghok cocyflOB mh apcaaBOflana o6pa6oTKOB 
ax Tn;aTGaBHO oHaipGHHoa aoBGpxaocTa 3 %-hhm pacTBopoM MGTBjixaopca- 
.aaaa (CHgSiClj) b HGTBipGxxnopacTOM yraGpoflo, aocaG aero aarpGBajia 
cocyflH B TGBGHaG aaca npa 120—130°. IIojiyaGHBaa xaKBM oCpaaoM ajiGHKa 
ycToaaHBa k fleaciBaio boahhx pacTBopoB coaGa, pa36aBaGaHBix kbcbot, mg- 
HGG ycToaaaBa b meaoaHHX pacTBopax. B Ta6a. 1 npHBGrteHM cootbctctbyio- 
B^ae jtaaHBiG. 


T a 6 Ji H Ha 

y cmounueocmh euBpo^oSuoH tuieunu 
(npu KOMuamnou mcMneparnype) 


KoHqeHTpai^HH 
paCTBOpOB B N 


BpewH 

B qac. 


KCl 

KNOa 

K2SO4 

NaOH 

0,1 

>15 

>15 

>15 

2 

0,5 

15 

2,5 

15 

1 

1,0 

3 

l,-5 

1,5 

0,5 

3,0 

1 

1 

1 

0,25 

6,0 

0,5 

0,5 

0,5 

— 


noKpHTafl HJiGHKOH MeTHJixjiopcHjiana cTeKJiflHHafl noBepxHOCTB He cMa- 
HHBa;eTCH bo^hhmh pacTBopaMH, hto HiaeT bo 3 mohchoctb MaHHnyjiHpoBaxB c 
HHMH, He onojiacKHBafl HcnojitByeMoi npnaTOM nocynH. IIpH noMomn pac- 
TBopoB Co(N 03 ) 2 , MeneHHHX Go®o, npoMepflfl no '[-HSjiyneHHio npoMMBHHe 
BOHH H cocyH, MOHCHO y6eHHTLCfl, HTo ;^a>Ke npn caMOM TmaiejiLHOM ono- 
poH^HeHHH MHKpococyHa Ha ero cienKax ocxaeTCH ot 0,5 ho 2% pacxBopa. 
B cjiynae >Ke nojiLSOBaHHH nocynoHc rHHpo$o5H30BaHHBiMH cxenKaMH hohoO- 


4* 


j 
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( )T,Ut:ittiUUt I. i ii>i oT a. iHMiiiiMH M(^rn,)(iM liiic'i ()aiviU'ni 391 


j> cyxoMy a(Ta'n;y jjpu.'iMJJaiO'j’ la —20 mjo 1 mjl F;f)ii!i,. ('(jaHiioii jaicjoTi.i ti i;(ai>j\7i;ajoT 

Gepn.'J.iliii aMMijaivoM. 

jV jjac'i iaijiy, acT a BiJKaMycai ikjcjju (j'JVMiJiCiiHH G(3j)iiciJii>i , u jiUJiHiajoT G a a/a jajuii . 
aMMMajai, a . 4 /,./ an,e'niJJaJi,(iT(Bja, 7 aw. ‘lO'i'iajjexx jiajBicTOi'o yr.H;jja,).a a ai.‘c/J'{)ai n j>yjaT aaK.- 
MMjjWW. Jliaiaa'Kania jjojf'J ojaFKj'J' Tpu paaa. lia api'aiui'JFiciioii (Ijaaa.i a.Jia.MMJiiia jicaiVcTjja- 
I'Mriyw.'j '!<,'!!!'; 'ja!/ >K(*. laaK" G(ijJll, JJIHM, M OH pe.KiJJB JOT 1$ I N J! 1 /I'M THJ HpfiJJCVfO- 

jii>i a TiiCi.i. 1 . 

'j' a G M Ji, a 1 T a G .;j ii h, a 2 


(JnjJi '<Jr JL>‘iui>- 6'- pujLJLiuL u. ajUnMnnu-L nocjn- onprdrjutiLnsi 

ux jxj .j(h‘jhritu.% ;ih-rjii pai.ijurii a Ot^piijUJiruuii opoit.n'. 


li'.iH'lO li Mi' 

il:iij,i,oiio Ji Mi; 

1 A;,i.<a*a:;iii;n! 
i-iC 15 Mi' 

110 

iiacijop'i Y 

1 f;)B;i,(ijio 

i'acxovitai*- 

Bor. 1 

i 

AlOJa 

1 rx.o 

j Si .Alii 1 

Ajpjs ! 

1; Mi; 

Him ii M.?: 

19,32 


19,30 

~ 209,1 

4,30 

i 

4,28 1 

-^0,02 



I 18,94 

— 

18,91 298,4 

0,32 

0,34 

+0,02 

;e80 

23,07 

3,85 

23 , 02 1 53 , 2 

3.24 

3,21 

— o,fi;i 

1 1 , 58 

18,9/j 

11,09 

18, 9/1 




1 !) , 3i2 

18, 9G 1 

■ Pi. 29 

18,9;i 




23. k; 

1,89 

2;eij 

1,90 





Mii 'j'aGjj. 1 cjjo/iyeT, ‘ito GepMjijiiiii iiojiiiouTLiO otaojuiotch ut ajxiOMMitMH. 
0]_uxi6iva oiipcAc.'iCijiia uo upeinauiatri' 0,4%. KaMOcTacii iimmu {)eaKij,nxiMM 
a ocaAiai^ okm(‘m: Gepiijjjiiiu ajiiOMiiijuii no oOiiapyyKOii. 

BaimeoiixicaiiiJiaiM mcto/i mjj jipxiMemiJixi npn aiiajiM^o GopajuiHCiioO Gijunnia. 

B BPOH3E 

iJ jjameM pacii()p}i>K( 3 HiiM Oj^jji CTaiiAa[)THi)iii oOpaaen Gpouaw (CO-1 10), 
coAep/Kaji^wil 2,12% Be, 0,170% Fe, 0,04% Al, 07,20% Cii ii iieOojbmiie ko- 

jiMHecTua Apynxx ajiCMeiiTOJi. 

JJaaecKy GpoJiaw laO — 300 ata pac/mopajiJT a Bi — la Aiji^ aaoTJKjii laicjiOTJ.i (1 : 3) iipM 
HaJAJBaaHHM. I'acTHop uhiijapaBaioT jio'itm Aocyxa, cyxoa (JOTaTOK pa(:TBt>p}jioT b 20— 40 ma 
A eoTHJiJJMpoBajfiioH Bo/tr*i, iicpeBocHT B Ae/ixiTejifaiyio BopoiiKy, npiiJiJjBaioT ()%-in.iM boa- 
hbim paOTiB;|i Tpii.aoHa B BB pacHGTa 2 a TpiUBHra B )ia Ka/K/PBG 100 a^^ ciuiaBa ((jObom iic- 
(‘jiGAyoMoro paoTBopa 90—120 aw) BpiiGaB.]jaioT aMMHaK (1 : 1) jio c.hhGoi'u aanaxa m xo- 
jjoino iiopeMejBHBaioi'. OaTOM AoGaBJiaKJT JipM HepCMOUiiiBaiiMB 3 m/i aneTiiJjanoi’OBa, 12 aw 
BCTBinexxjjopwcToro yr.]iepoAa it iBCTpaxMBaioT 5—7 amji. OpraniiHociaiM pa('TBOpnTejiB 
rawBaKJT M aia/rpaiaxiijo !)()i<TopH«<jT oate Ai^a paaa, iipBJJMBaH Ka>KAaiil paa no :i aw apcTiui- 
ancTOHa If 12 aw 'leTBipcixxjJopncTOiaj yrjicpoAa. Bopnjuixiii oiipeAejoiiOT b bhao BeO liocjfo 
poaKCTpaiTiuiH 010 iia oprariiraeoKOM (Jiaaia. irocJie OT/xeJieiiim GepH,[LT]iin k Hca^JiCAyoMOMy 
pacTBopy jjpM.aMBaioT 5 aw Jxoiiii. aMMHafOi, 1 aw aA(3TiiJiaACTOiia, 12 aw aivrBipoxxJTopM- 
o.Toro yraopoAa ir oKoi'paiaipyjoT aJiioMiiniiii h /KOJIGBO. 

Pe 3 yALTaTLi oirpeAejjeimH GepHjiJiwH b Gpoiuie iipuBGAenLi b taOji. 2. 
Tmkhm oOpaaoM, mgtoa iioaBOJiHGT AOCTaTOHiio tobho m GbiCTpo onpGAC- 

AHTL OepMAJIHH B 5p01J'B3. 

BBIBOABl 

1. M^yBGifa oKCTpariipyGMOCTB aneTBAaij;GTOiiaTon aAiOMHiiMa, xpOMa, 
KoOajii/ra, /KGJieaa, jiiTKC,TiH, Mapraiiii,a, ipiuKa, KaAMWfi, CBMiiua, mg am, najiL- 
AMH M ManiMH B lipiICyTCTBHlI T[)HJ101ja B Opi’amiBCCKMMH paCTBOpHTejTHMH 
(BeTMpexxjiopiiCTHM yrjiepoA, XAopo({)opM, ii. OyTajioji, iisoaMMJiOBLiM cnHpT). 

2. HaMAOMbf ycjioBMB icojiMBecTBOuiioro MrinjiGBGHMH aB.eTMnaAeTOHaTa 
OepMjiJiMB B iipMcyTCTBMii Tpirjioiia B II OTAejiGiiMH ero ot ajiiOMHima. 

3. PaapaGoTaii cvpaBiiitTejiBiio Oltctjiiam ii tobubh’i mgtoa OTAejiGiiMH h oripe- 

AGJieilMa OGpilJIAMH B UpOllGG. 

noGTyiiHJia B peAaKAHio 

26.Xi;i955 
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OopH, or ..„,MH,n,H H ,,pvn,x' . .cl 1 h ^ 


^K(;Tjv\Knin[ jjj':piiji,]ui}| 


AlJ,(/i’JI. laUCTOll , JijlilMUJlHJiJJJliiicai JJ DJinn'rr' iirui ir>Mi 
04H0TK0. yAi)jiejin>i yKcyfiMoii kik jiotii 

oJiij/juipouauiiOH Jwflu. O'JMincjuiuii TaKUM ()0()a;joM aiM'Ti 'i'mt.T,,,r 
JIHJIH H oooapajiH (ItpaKHJijo, icjijiHinyi<. iipn l.'lf,- -137' ' '"^'P^'"- 

WayiajiHCL yciiojjmi aKCTpaKumi aiMrni.ianeToiiaTu ' , i.h. 

xJiopacTUM yiviep.,/yM a apacyTrra.m rpaaona I! 1/ -'uA A 
ipaKTopoii (pJi cpcvu,i, jtounejjTf.anH)! Tpunoiia Ji ji "iri’oTi. ' 
cy'rcTaMe iioc'j-opoaaiix noiioii n pp,)/ ‘*'P'it'.ianeToiia, iijui- 


» tSpH 


^iJi,C3Toifa. »Jiv(rrijaK-im in iiyuki ' - " ' /o Jioio ]io;i,itoro |jacTi}(j()a aiieTiiji- 

yJ'JIopo/^a y('Tau()iri(‘ii() paaa, oopa no 1 mji MeT.bipexxjiopircToro 

SO? n ^ M K()HU0HTi)am'inT,)iu.i0na B n nocToponiole uoiiLi 

^i^(^TpaI^iuu,’5oi),,L rm I'a ^KCTpaKiuno 5cpnjijnm. Cxe- 

iKJ/ropo/rjjryv (ojjn yfrn iOl^ MCpO aaOHCllT OT KOlII^eilTpaiptJI 

rMpye^j'ca iij)]? rijj p ‘ iij^aKTiinocKM hojjiioctlio OKCxpa- 


acejiona (Jl’j), ajiiolHuiii'a ' xr'Lvw^ ycjioniinx c pacTBopaMii cojieii 

MJfH, cniiiipa .vie;ui K-uii uir j ir .J..V ' J'''kojih, Mapraiipa, pinma, Kaa- 

-■..pyioT.a „ .vna-y,’ o','Ao«eirir'o; “’'"’’P"' 


0 J /.(E,jIE 1 ]J 4 £ EEPllJIJlMfl OT AJlIOMMlIilH 


fiepHjMHH H anioMimra^miMw “ KoxiujicKcoiiaTon 

aaKmovaiorprriicfx n 'cAiiyHAeM.'^ Pa3fle- 


IC paCTBopy I! /(ejii[TOji[.iioii nopnin;e MO 1 'i ui nXi / <-s 

H aaioMirmpi, iiocJie;(„BaTo;„.uo npEiiiv.-nioT P- I’r,; M 0 

[>, a Mji ib%-uoro noAnoro pacraopa anoTinatioTf li- ' T “OAiiuro pacTBopa TpiraoHa 
MwaKu, CMoci, xopomo iiepejemirRamT %mu nnm^^ iwimenTpiipouaiinoro aii- 

pO/(a H DCTpfJXHBaiOT 5 — 7 ,!(«;( rFocK' n.'TIInvnn ’■OTI.IpeXX.FIOpUrTOI'O vr.nc- 

cJiifBaiOT H 3ncTpai<ni(ro iioBTopnroT oi]u' '3 n . a IiacTBopi'iTojia 
Tiiopa anBTn,riar((;Toifa '> itanjiu Krmirar'T/H ' ’ f'P"-a™aa KaHt-p.m pa.t no 5 .ii./ iiac- 

xaopiicToro yraepo/ia. pacTBopa aMMiiana it 8 .k.; 'ieTi,i|)ox- 

iiHBaKtfp”a« yr-’FCpo«a u «e.™TC;ii,iiy,o Bop„ip;y. iipti- 

»WM CJIOH. noc.Tfe OTnojieiiiifi opr-ininieci-nri rwlvf^^'’^ po3KCTpariipyioT 6cpTi.ijiitii ‘ b bo/^- 
opraiiiniLc^Koii ({mim BO;4HBiif cjion HBinapriBaTOT nouTir nocyxa , 
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■fliVI'II.VI 

. I // . 1, / // 77/ '/ EC EoH A // /I/ // // 


o'lVtK.iiKiiHi'; o'iw.iiomhilhji h jii'yri-ix 

OH'C'I’I'AI/HI'II! 

//. //. .1 .1 ii.Mtifjini 1! //. /V/. I'uOdJo 

M (jcjvojX'U'iiii 1 ()c,y;i.:i j)<7i ii(!iiiii.i ii yjinntjpcwji'rr iiM(;iin M. )!. . IcMcifocoii;! 

I iojii.iiiiiiic'i no on j)c;i,c,;i(‘ini}i 0(;[jnjiJinH cHnijaiio t: u()(i;i,i}apH'i(;jii,~ 

HhiM o'l oi'o o'l' j)}i;i,a ajKiMtni'rtin, it ‘iac'i'noo'i h o i' ajiioMHiiniJ n /Ktojoaa. 
Xmjvim*j( 3 ckh(.; (•itojic/iita rxipiijuiiiji n aJnoMniiH}i o'kmio Gjn'.nw, n i{ojiii'j(i(:Tit(3ii- 
jioc j)a:i/i,(3jioim(3 nx iipO'ir/raitJiHO'i’ ;inaMHT(3,ai.ni,i(! 'ij/vyujoc/iti. Mjioiaa; ii;t (yy- 
inoc/ntyjonui X MOTo;u)!t paa'MMiciina oc'iMuumji n a.;iioMUiiini ociioitajiia na pcaiv- 
ii,n}ix o(aji>iy'M.‘i!i!}i; onn no onociio'niitaio'i lioooxopai.Mon to'ihoctm n oai( TpioThi 
aiiajinaa . 

IJaMM ribiJia i!()o'!'ait.;!(‘!ia :ta;i,a'ia pa.tpaoo i a'! i; npn noMoiaij aityx ia/MiiJic - 
i?cyi(>jjj,nx itoiiparnt, aip^'i'iiJiauaToiia n Tpii. loiia l> (ivOMUJiOKaajiia 111), iioui.ni 
M(3'ro;i, paa/M'jiaima oepnji.iiiH n aaioMniiiiH. MaitaoTiio, 'no 
ancTMJianeTOii 11 ) ii 'ipiuioii ]> \2 \ or)[)a:iyi{)T c MiiornMii ajiOMOiiTaMii iipu'JHi>i(3 
j?!iya'pM!{()M!!Jioia:i!!>ic3 cofyuiiiCMiMn . Aif.(3Tn,aaiU!'roiia'r uepnjuinu iipe/Mn'aJtJineT 
c()5()ii ;i,OHOjii>iio yr/i'oii'niHoo (•(X'anneiiiK; (pK 12,.‘j()) [3]; ixOMfUfOKfajiia'r Chi- 
pwjuniH itiiaairrojiMio muik'o ycToii'fuit [I]. AjiioMiiiinii. iiaor) 0 [joT, <■ '.rpnjioiioM !> 
()5paayt3'i’ CojivAi yc/i'oii'mitoa KOMiiJieiaaio(; coo/piiieiino ([>K KjI, ‘1{3.m 

r aii,C3THJiaii.C3T()noM . A taxiai jianeaonaa aa Miioi iix ajiOMOirroJt paoTUOjiM loa aoi 
H oj)jaiijMM(3Ciaix (jacTBopiiTOJifi V IT), ()1, H TO Jtp(3M}i KciK it:oAiJiJieKCOJiaTia othm 
( iioiicTHQM ]jo oGjia^aioi’. 

JlaMn Gbijio ii:iy‘j(3iio iioitaijciiiio apeTnjiauoToiiaiajB pfi/ui KaTMOiioit IJ, 
111 II IV ajiajTHTH'JOCKHX j'pyioi npn :jK(‘>T[)aKi|nii iiaajiiiaiiMMif opraiJiiMOCKWMn 
pacTBopirrojiaMii (MGTLipexxjiopnoTi.iii yrjiepo;^, x;iopo(])Oi)M, /oGy'Tanoji, iiao- 
aMnjionjjiii ciinpT) n iipncyTcTnnn Tpiuioua IJ. 

Onr>iTi,i noKaaajiu, bto v. jipiicy'janTiiui Tpiuioiia !J xupuino aKCTpariipyoTCH 
TOJiBKO ai^eTMjiaiieToiiaT Gepiijuina. JlynnuiM aKCTparciiTOM OKaaajicii 'iCTLipex- 
xjiopncTMM yriropoA. AnoTiuiancTOJiaTbi Apyriix ■ AByxi{a.TieiiTjiMX KaTiioiion 
l\M OAIIMM MB yKaaailllLIX paCTBOpHTCJICH 110 OKCTpanipyiOTCH. ^ItO KacaOTCH 
TpexBajieiiTiibix KaTiionou (Al , Fo),t() ohh aia/rpariipyioTcn tojilbo ii ciuibiio 
aMMMaBiiOM cj)C/^o (pH 12). H cjiabo i^ncjxoii luni cjiaGo iLi.cjiO'j]ioii cjicAo 
aKCTpaKipim no naGjiioAaeTcn. TaKOO nonoAeiiiic TpexnajicimiHx Kaxiioiion, 
iiepoaTHo, MOHCOT ubiTL oD^bHCiieiiO TOM, BTO oini c TpiTJioHOM B oGpaayiOT [7], 
B OTjiHHite OT AByxBajieiiTHBix, THiia hoiiob ii [Me^^Hi(()ll)l^ 

(R — paAHKaji 3THJienAHaMMHTCTpayKcyciioii kmcjiotbt). AMMiiaBiiafi cpoAa 
(•nocoGcTByoT oGpaaoBannio hoiiob Tiraa R(OH)l^~. 

rHApOKCHJILIILie HOHBI, KOOpAHHHpyflCB BOKpyr AOIITpajIBlJOFO BTOMa, 
IIOHM>KaiOT yCTOHHHBOCTB KOMIIJICKClIOrO COeAHlieiTHH. 9 tITM, BCpOflTIlO, 
B o6T>HCHHeTCfl posKoe yMeuBmeiiHO yctomhubocth KOMii-neKCoiiaTa ajiioMHuiiii 
a aMMHaHHOH cpoAO. Ecjih b pacTBope KOMnneKcoiiaTa npHcyrcTByeT aAOTHjj- 
aii;cTon*, to oGpaayeTcii iie KOMruiOKCOiiaT, a Gojiee ycToiiBUBBiii aii,eTMjianeTonaT 
ajiiOMHBHH. ypaBireiiiTe peaKipiii mo>kho npoACTaBHTL b cjieAyioipeM biiao: 

Al (A(At -f- H*- [AIR]- + 3 Ac- 

aMAiiia'iiiaa cjiaGo iaic.'raH hjih 

Cf)oaa (‘jiaGo lacjioMiiaH cpejia 


* Ac — aAGTiiJiancTOii. 
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I 


AKaACMHfl HayK CCCP 
)KypHaji aHajiHTMMecKOM xmmhh 


H. Jl. AjiHMapiin n M. M. rH6aji() 

OT/IE/IEHHE r3EPH,n,nHH OT AJ1KDMHHH3! H J3,PyrHX 3/lEMEHTOB 
METO/IOM SKCTPAKUHH 


50X1 -HUM 



50X1 -HUM 


50X1 -HUM 
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npiinophi a rexHum AaooparopHoii paOoThi 


K p I i B bi e a M 1 1 e p c m e i p 1 1 a e c i'. o r < ) mi t p o a a 1 1 1 1 a , 
ROJiVBeHHbie c BH6pHpyioiunM rsinKpos/ieKTpo- 
li^OM, npHne:i,0F!bi na pnc. 3. B c^ay-iae npuMe- 
HOHiiB cocyna. peKOMeHAOiiaiiiioro H. I’l. Ajih- 
MapiaibtM ji B. n. 'n>pii;i ", mo/Kiio ijpoinao- 

ailTb THTpOBaiiilie B o6'!A:MC ]- -2 M.A. 

BI.th SoJiee Bbicxpuro J!epeMei.iJHijaHH5i pe- 


KOMeibxyeTC5[ o/uiOitpeMeinioe iiponycKaiitK' 
liiiepiHoro raaa (M2, COo) qepea pacinop 
B npouccce TiiipoiiaiiHa, mo of:i,iMiio n Tpe- 
oyeica /[jih ^ojibmiiacTBa aMiiepoMe'rpH'iecKHX 
onpcycaGiinn. 


n. A 71 1! M a p U H 
I ,nn6opaTOi)iiH, XV! 


lipoisezieHHoe iiccaeaoBaiinG riOBoojisier pi‘- 
KOMeiiiiOBaii. Bii^piipyioiLiiiii MHKnoojieKTpf!;!: 
npii aMriepoMCTpiiqecKux oifpeiie/ieiiiinx b via- 
,'ibix o6i.eMa?v paciBOpon. 
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AaGoparopHon paGoihi 


1955 


/'/. n. AJJHMAPHU u 3 . A. rAJIJIAJ'f 

BHBPHPyfoUlHH njlATHHOBblW MHKPOSJlEKTPOfl 

(A'loCKOHCKHli rocyAapcTfieHHUH yilMBepCTHTCT) 


J.pHMCiieiijic Bpamai()iii(,mcB luiaTjiiKaujro 
.^;icKTpaAa is iiojiMporpacpnH iipii aMiiepoMcr- 
piiaecKOM THTpoHairHH Ma/iux oG-lcmob pac- 
rB|)p-JB ucipcaacT pa.a aaTpyiiiieHiiii. 

.'urn'paTypci iioaiaiacn p>iA coo 6 iiU:fiMH o 
npiiiviCMieiiHH jxjui i!Ojiaporpatj)HqccKoro MaKpo- 

aii.i/inaa bb' . papyiomero ajicKTpoAa BccbMa 
C'JO>KI]OM KOiiCTjtyKUHll MlI ilCCJTG -OBa/IH 
BOaMoa.iiocTi. iipiiMenemr;! /yia MHKDoanajiHaa 
BHtjpupyioijtcro lujai jiijiajoi'o a/ieKTpo;(a bmc- 
-TB' Bpauj^aiomarocji. 

Hpii H:iroTOB./ie]iMH BHfjpaTopa nbuiii hciiojil- 
30 Bajibi o bbi-iiTbiH ajieKTpHqec:Ki)H bboijok po- 
paA'ioTexiiiiKo, n a^amiTop. 
-.ni.ui-ryAa y pe^ie h a;iaiiTopa Gbijia 0.5 mm, 

V aiioHKa 0,2 MM. MacTOTa KO'i(a 5 aiiH 5 i cooi- 
ncpeMCHHoro tokb cctb 

li.aaTHIIOBbIH "iSiHKposjieKTpoA 6 hm ir^’^'^TOB- 
Moi! 4 "a./ iHiaMCTpoM 0.3 a;ih- 
4 Oh BfianBajicH b cxeiuianHyio TpyC- 
■Aj M iipacueAiiici./iCB K OTornyxoMy mojioxomkv 

.-ICKXpOSBOHKa c II-TOIIIblO My(|)XbI. ripH c 

noabaoBaiiHH pe^e a/ui aAanaipa ^JeKTpon 

iliaiiMHBaAC 5 I npOBOJlOMKoii (pHC. ]). ^ 


i ipf^'iopii.iiona,/[i,iiocT.'> cibabi xoKa KOiiiieH- 
ipaUHH HoiiOB Fc'--^ cxparo iibi;j.;'n>KiiHaoic5^ 
-.'BoaHMeiiiie a.MiiAHTyAbi naupaunH b-v/gt k 
yBOJIlIHCIIlHO ;U!(j)t{)y3HOHI]Oro 
xoA'a, 'iTocBBaaiio c 5o,/ibnieH A 



Bb'iCKTHOJiirniti 


'•eCKnH 51'lC‘fiKa AJl/l mbk 
pOTIITpOBaiDHl c BliopapyiOIIBlM SJieKTpOAOM: 

BHopaToj), 2 — njiaTi!iiOB(jH''i .-i,aeKTpo 'i, 
y -- TiiTpyoM!>rfl pacTBop, arap-arap' ’ 

i'/B. 5 — pacTiiop K.Gl, 6 

i/ojiysjiCMeii'r, 7 


KajiOMf'jii.aihiil 
rvil(Kp<)GlO|)eTK.: 


lia pwc. 2 ripHBeAeribi no/uiporpaMMbi pac- 

TBOpOB CCpiIOKHCJlOro 3:iKHC»i0r0 JKGJIGBa, CH 5 ]- 
Xbie ripH oAHifaKOBOB qyBCTBHxejihuocxH c 
npirMGHenHeM cxauHoiiapnoro, Bpamaiomeroc^ 
a I pcx BHGpHpyioruHX MiiKpOajiGK'i pOAOB. Pas- 
Mcp SAGKXpOAa BO BCGX CAyqa51X 6bi,n OAHIia- 
KOBblM. BllOpiipyiOmerO SJICKXpOAa bgjiii- 

Xiiiia Aiic|)(l)yBHOiinoro xoKa niuKc, iigm jim 
Bpaiiiaiomerocn, no ona biioahg Aocxaxomia 
H noABporpaMMbi Moryx Sbixb HcnoAb30Banbi 

UAH KOAHHeCTBGHIlblX OnpeAGACIlUH. 


' A. I. L i n d s e y, E. D. 11 a v r i s, Nature 
m. 413 ( 1948 ); E. D. Harris. A. I. Lind- 
sey, Analyst. 76 . 647 ( 1951 ): C. I Morris- 
72 , 2 fl 8 ( 1917 ); E. R. R o b 1 !• l] 
i. S. Meek, Analyst, 77 , 43 ( 1952 ). 





CKOpoCTblO fliiHMCUHil >KIWI(OCTIi nCuiMOil SJICK- 
Tpo/w H, CJieao[iaTe;ti,iio, npiuiOAnT k yiMenb- 

Hpii n3Meiien!iii aacToiu roKa nirraioiiipm 
noipacTfrr'^nf r°' tok 

'^^^^paLlcltl Md dd'Vo. IJOHXOMy npn HCIIOAbSO 


3.. AMiiop(A.ieTpiiMecKoo xii- 
Tponamie l -lo“'Vj, 9 - iq-. „ 

iVaCl'KO: 



0,1 0,2 0,3 0 , 1 / 0,5 O.S 0,7 

0 , 002 -H./<iCt^O,, »i/i ' 


npiiMeiieime siiSpupyiomero nJiaTiiHOBom 
MHKposTieKTpoaa aMnepoMe-rpHreZo 

niTpoBaHDiT aaer xopom.ie peayaBT.™ 

Opii THTpoBanim 2.1(h4.,|, cepiioKiiMoro 
aaKirciioro K&aeaa 0,002-n. pacinopoM 6a 
xpoMaia K-a.mia oiuiifiKa He npcnbiuiaeT l«/«. 
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Suiunwirv 


.lio copper ion cliauges U, a soluble complex ion; llie white precipitate 
•1 act' “n woparaled by centriliiging, washed with watoi- 

ot hi , -7^^ * f oi '^odium sulphide. A yellow or orange colour 

u. t!i- in etipitale shows the lormation oi' a cadmium sulphide. 

ON THE DETECTION OF CADMIUM IN THE PRESENCE OF COPPER 
A. D. Despdler, M. A. Curinovich and Yu. N. Anisimova 
iVIodical IiistiLvito at Vinnitsa 

1»M* SmiCr' ’“P"™'’”" »' eoppor and caJbiinm wiU. Ihc aW of mo 

im" a, »■ 

DJ'H’EC'I'ION of 'ITIE BERILL I lAf 
P. K ZololiikJlin 

stale I Iiivcrsily ii.iiiied fitter Jv. Franco, J.vov 
1 lie method is based on the interaction of ik'(OH).. with llnorides ol' ■dkali 

limmary separate beryllium Ironi other ions. itscc.saiy to pie 


m 
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permits to dctcrmtno the o-isomcrs according to the dil'tcrence. The error in 
" determining the (jiiantity ot the individual isomers is less than 1 %. 

The analysis proceeds 5 — 6 hours. 

; ON THE COMPOSITION OF URANYL SELENITE. VOLUMETRIC 
DETERMINATION OF URANIUM 

M. K. Joshl 

Uranyl selenite is precipitated quantitatively by adding an aqueous 
solution of selenious 'acid to an uranyl salt solution in 50'% alcohol 
in a pll range 4 to 5. The ])recipitate is dissolved in concentrated HCl 
and based on the iodometric titration ol the liberated selenious acid, a me- 
k thod for the volumetric determination of uranium is described. The experi- 
mental results show that the composition of the selenite is U 02 ( 800 ) 3 . 

I ’ METHODS OF DESTRUCTION OF THE BARIUM SULPHATE FOR 
^ THE QUALITATIVE DETECTION OF THE BARIUM ION IN IT 

G. /. Barannikov 

* 

Pharmaceutical Institute, Molotov 

The following methods have been described: 1) a method of rapid sepa- 
ration of lead sulphate from barium sulphate by the means of perhydrol in 
an amLuonia medium; 2 ) a method of dissolution of barium sulpliate in a 
mixture of nitric or hydrochloric acid and perhydrol; 3) a method of barium 
sulphate destruction by the means of orthophosphoric acid and metallic 
magnesium. 

PHOTONEPHELOMETRIC DETERMINATION OF CORROSIVE SU- 
BLIMATE WITH UROTROPIN AND POTASSIUM IODIDE 

S, /. KasianenKo 

State Pharmaceutical Institute, Piatigorsk 

A method of photonephelometric HgCl 2 determination with the aid of 
urotropin in the presence of potassium iodide has been developed. The me- 
thod makes possible to determine 0.5— 0,8 j ml of HgCl 2 . The minimum 
which may be detected is 0.2 ^ ml with an error of +1.5 %. 

THE OXALATE METHOD OF CADMIUM DETECTION IN THE PRE. 

SENCE OF COPPER 

M. P. Babkin 
The Donetz Industrial Institute 

A new method for the detection of cadmium ions in the presence of copper 
has been suggested. The solution containing ammines of copper and cadmium 
is to be evaporated, the rest to be moistened by some drops of concentrated 
hydrochloric acid, then again evaporated to dryness, dissolved in 0,5 — 1 ml 
of water; the solution must be transferred into a test-ube and a saturated 
solution of ammonium oxalate is to be added until the blue colour changes 
to a pale light blue. 
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MlCHOaiYS^lVVlJJJSCOl^ JJ3ENTll^lCATJON OF BAliJJlTURATES. 

L. I. Rap a port 

(]ojil.ral ScieiitJi'ic; Jiosoarilj IJrug JaiLoratcry (ZNIAL) of tlio Cliief 
Adiiiiiiislralitai ol J)jsj)aiisajjL‘S of IJiu Mjaisliy cl' I'uljlic lloallli cF the 
FJkraiiiiaa Socialist Soviet ilepul)li(^ 

A simple microcrystalloscopic method of the idcritil'icatiori of barbitura- 
tes (lumijial, lumijial-sodi um, veronal, rnedinal, dial, recton, noctal,. 
nentotal-sodium, barbamil, fethaminal-sodi um, hexenal, phanodorm) has> 
been described. 


A NOMOGRAM FOR COMPUTING OF THE WEIGHED SAMPLES OF 
SUBSTANCE IN DETERMINING THE MOLECULAR WEIGHT BY 
THE CRYOSCOPIG METHOD 

N , Kondakov 

Institute for tlie Construction of Chemical Engines, Moscow 

1. A nomogram for computing of the weighed samples of substance by 
the cryoscopic method of molecular weight determination has been pro- 
iiosed. 

2. The nomogram is suitable for use in mass analysis and repeated de- 
terminations of the molecular weight in one quantity of the solvent. 


DETERMINATION OF THE BRANCHING DEGREE OF PARAFFIN 
HYDROCARBONS OF THE C 12 — C^c COMPOSITION BY THE ME- 
THOD OF INFRARED SPECTROSCOPY 

/. P. legorov and Al. A. Petrov 
Institute of Organic Chemistry, Academy of Sciences, USSR, Moscow 

On the base of a more accurately defined group relation to frequencies- 
of valent CFI — oscillations an evaluation method of the branching degree 
alhanes with a Cj ^2 — composition according to their inlrared adsorption 
snectra has been proposed. 



ON THE COLORIMETRIC DETERMINATION OF SULPHIDE IONS 

BY MEANS, OF THE MOLYBDENUM — THIOCYANATE REACTION 

V, A. Nazarenko and M. B. Shustova 

Branch of the Scientific Research Institute of Non-ferrous and Rare Metals, Odessa 

A hydrochloric solution of the ammonium molybdate and of KSCN may 
serve as a reagent for the colorimetric determination of microgram amounls- 
of the S-' ion at the condition that an organic solvent should be added which 
prevent the dissociation of the molybdenum — thiocyanate complex. 

QUALITATIVE DETERMINATION OF DICHLORBENZENE ISOMERS 
Ax, Ax. Spryskov and In, G. lerykalov 
Chemico-Technological Institute, Ivanovo 

A way of determining m-dichlorbenzene in the mixture of three isomers 
of dichlorbenzene by nitration, reduction and bromification has been deve- 
loped. Together with the thermal method of /) - isomer determination it 
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AMFEJIOMETUK; TITllATION Of THE ALDEHYDE UY 

DlNliROPHENYLHYDRAZiNE 

V. 7joboi\ 111, s. Lialikov 


StalG Pniversily at Kisliiiiov 


lied. Tile 

te™iii.lio„ by the ,„H.„|,e:re uu.uL melK SS bee" '''' 


DETEKMINATION OF SMALL ACID AND WATER AMOUNTS IN 

i-Oeiokuanosiloxane compounds 

A. A, A. A'. /, Ce.,.fc„e„ „,d y. 


.r ,t , , , uvtu L/. y. J^iopiROVa 

ivietnoas oi deterniiiiiiip- 10"^^— Kps 0 / 1 • 1 

water in polyorgano.siloxane enmnn, snd sulphuric acids and 

respectively have^eeri developed. ^ accuracy of 10—15 % 


POTENTIOMETRIC INVESTIGATIONS OF BARBITURATES 

CO.\IMUiNTCATION 2. lyieUENCE OF pll UPON THE COMPLEX FORMING OF 
HARBlIURAl'ES WITH THE SILVER IO!V 

Ya, M. Perelman 

Hyyy r potcntiomelric titration of mire r 

■tne iirst jump oi the ootenf ioi vviux* liioidLL; oi silver 

the^nitlaS'of \iIveTar the 'react iorYiT^S “‘^tal an excess of 

ves of barbituric acid, causes a formation of VeiuA^^^ 

ting the veroimfirthe preY'lm^^of 

sonce of bori permit to -ith nitrate of silver in the pre- 

tically acceptable results (eYor 1-1 5^*)°'^ 

■oquai to‘VE?0-'at'2ratd’ aRo 

proved equal to O.IS.IQ-- aths^ have bet XS'' 


A NEW metho d of SPEC IFIC CHLORINE DETERMINATION 


L. M. Kulberg\ and L. D. Barsova 


1. A^ltwterhXoftrcRR’chToH^^^ Tshemyshovskf 

2 . Co,.,ider,llo„., c-.r^ 1 '^ H.rfi.i .I- .’•".■‘“i ««■ 


2 . CoiWieTaltonl “.T; " 1 “ 'hTu d«.r„i„.Uo„ h., b„„ „„. 

dp«eirb; dh|„ri,„ dole,mi„«i;'„L;o beTa“.™°.V''“‘'°‘“ » 
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llie columns witli a mixture of dimetliyJglyoxime ajid aluminium oxide 
pi'clim marly soaked in water permit a doloclion of nickel and cobalt obta- 
ined together from one sample. By this way it is possible to detect 0.4 Ni 
at a dilution 1 : 250000 and in a 3700-fold ' excess of cobalt and 2.9''* Co at 
a dilution 1 ; 34 500 and in a 500-fold excess of nickel. * 




USE OF THIOUBEA SOLUTIONS IN THE VOLUMETBIG ANALYSIS 
(THIOCARBAM IDOMETR Y) 

A. B. Ya/sirnirski and A, A. Astasheva 

1. A method ol mercury determination by titrating the solutions of its 
salts with thiourea solutions has been developed; this method may be also 
used lor the determination of thiourea. 

^ 2. A method of cadmium determinations has been dcveloned which is 

jjctbLu upon tlie precipitation oi an almost insoluble complex salt containiriP: 
tniomea and oi the titration of a thiourea excess with solutions of mercury 
nitrate. »■ 


INFLUENCE OF TEMPERATURE UPON THE RATE OF ELECTRO- 
ANALYSIS 

V, A. Karnitski 
Medical Institute, Rostov 

ii.oVA’*'® electrodeposition (strength of current) in dependence on 

the temperature on condition that the same electrode process is taking place, 

may be expressed by the equation ; Ig Y = a -f- bt or Ig Y = A — ■ 

t is the temperature in degrees, T is the absolute temperature. ^ ’ 

nnr ' temperature ol the electrolyte must be considered as an 

metaT™ accelerating the process of electrodeposltion of 

‘'L obtained by S. V. Gorbachev and E. N 

thmu k H f “ copper Irom a solution of Conner sulphate wi- 

llse ei5 A not generally met and may he explain^ by the hydro- 

y sc eilect mcreasmg with the temperature rise and leading to an alteratimi of 

Scyi - ““ »' “PI” “‘"p « ““ “twe 


ANALYSIS 


OF HYPOCHLORITES AND CHLORITES IN 


SOLUTION 


J ■ E. lis and M. K. Byniaeva 
TecJiiiological Instituto named after V. M. Molotov at Leningrad 

sOphiSr pH 5-5 .Td M by 

2. It has been stated that in an alkaline medium (pH 9) the livnochloritp 

by’ SSJrS'i:; 

based mAwo yP'*'y(»?alysis of hypochlorite and chlorite in solution 
an An)' conjunction ol lodometry with the potentiometric titration of 
an alkaline solution ol arsenous acid has been described. 


V 
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A PRECISE DETERMINATION OF GAMMA OUANTITIES OF MER- 
CURY 

V. I. Kuznetsov and E. V. Mitrofanova 

Vernads!a Institute of Geocliemistry and Analytical Chemistry 
Academy ot Sciences, USSll, Moscow 

1. Solutious ol the stilboxine— stilbone-4,4’-bis[<-azo-5>-8-hvdroxv- 

quinohnel- o,.I -disulphonicacid at pll ~4,5 have a brownish yellow colour 
winch changes .nto a violet. Hg (NO,), or HgCl. being adder ^ 

of sURaox ne M nllff the presence 
of sti.buxint at a pH 4. o (acetate baiter it is possible to determine 0.5— 1000 t 

Hg in a volume ot 4-10 ml with an accuracy up to 0,5-1 o/, . ^ 

O. iiigii precision of determination may be reached if the titration is car- 

rl./r appearance of the red-violet colour which 

snows time the reagent has been bound by mercury to 50% The titration 
IS carried out in presence of solution corresponding colour 
4. The synthesis of the reagent stilboxine has been described. 


COPRECIPITATION OF CADMIUM WITH TETRABROME-MERCU- 
RIATE OF ANTIPYRINE 

“ Koi CnTYldll, dTlcl A, A- 'V niYLdTVOV 

Scientific Research Institute of Chemistry at the Gorki State University 

1. In precipitation divalent mercury by an antipyrine bromide reao-ent a 
copiecipitation ol zinc and cadmium has been observed. ° 

K '.P® ‘^°''^®®ntrations ot nitric acid, antipyrine potassium 

bromide, of macro- and microelements, of temperature, ot the ’duration of 
the precipnator action and of some other factors upon the cadmium copre- 
cipitation has been studied. The coprecipitation of cadmium wiHi tetra- 

° /"tipyrine is carried out for the most part by isomor- 
pnous substitution of mercury by cadmium. ^ 

in coprecipitation of zinc with tetrabromemercuriate of antipyrine 

gated!^ concentration has been investi- 

broLmeJc'lmfaTJ' shown that the mercury precipitation in the form of tetra- 

ammiuTYUUa • *1^® isolation of small 

amounts of cadmium from solutions of zinc and copper salts. 


AN ADSORPTION-PRECIPITATION CHROMATOGRAPHIC METHOD 
OF NICKEL y\ND COBALT SEPARATION MHTH THE AID OF 
DIMETHYLGLYOXIME 

A, M. Gurvich 

A chromatographic method of nickel and cobalt separation on columns 

fnbU mixture with a carrier adsorbing the so- 

luble complex compounds being formed in the columns has been described. 

10 columns ot a mixture of activated charcoal with dimethylMyxime 
placed over a layer of pure coal have been u.sed for the removal ot nickel t^- 
ces trom the salts of cobalt. After a single filtration a proruct is obtained 
which does not contain nickel m amounts detectable by chemical analysis 

Us'reSit wi dimethylglyoxime Ld the product's of 
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NEW COMPLEXONES 

COMMIJNJCATION II. PAHAKlJCllSINEll h:XA ACl'/HC APIl) 

J{, 1\ Lastovskii, Ju. 7. Vainslein, N. M, J V-. Ju- I a /'tiki na 

All-P'iiioii Sc.icnlific Uesearcli Institute for Cliorriical tleagonts, Mostajw 

1. Tlio parafuclisiiiehexaacetic acid has been synthetizcd and charcborizcjd. 

2* The complex forming and indicator properties of the obtained com- 
pounds liave been investigated. 

3. The possibility of using parafuchsinchexaacetic acids in polarograpliy 
has been shown. 

INFLUENCE OF THE BULK COMPOSITION OF ROCKS UPON THE 
RESULTS OF QUANTITATIVE DETERMINATION OF MOLYBDENUM 

IN GRANITOIDS 

E. E. VainsLeln and L. /, Pavlenko 

Vernadski Institute of Geoebernistry mid Analytical 
Chemistry, Academy] of Sciences, USSR, Moscow 

1. It has been shown that the calibration graphs for molybdenum deter- 
minatioi/ in granitoids and diorites are parallel but regularly shifted in 
relation to one another. 

2. A new method for the investigation of the processes of evaporation and 
c-Acitation of elements in the source has been suggested, based on the use of 
labelled atoms. The method permits to accomplish a separate study of the 
evajioration process of the element and of its excitation in the source. 

3. A systematic investigation of the conditions of excitation and eva- 
poration of the molybdenum from granitoids and diorite has been carried 
out which aids to comprehend the causes calling forth the shift of the cali- 
bration graphs for determining this element in rocks. 

4. It lias been stated that in the range of the group of rocks under conside- 
ration tlie shift value of the calibration graph for determining molybdenum 
in comparison to its position for granite is in the lirst appioximation in 
proportion to the Ga and Mg content in the rocks. 

5. On the base of the results of the investigation which have been carried 
out a method of accounting the inlluence of the bulk composition of rocks 
upon the results of the spectral determination of molybdenum in them has 
been suggested and examples of its practical use have been given. 


ON THE INFLUENCE OF^HRON ON THE COLORIMETRIC DETER- 
MINATION OF CERIUM 

R. K. Korabelnin 

i Institute of Steal, Moscow 

1. The possibility of a photocolorimetric determination of cerium in 
J solutions of its salts with ferroin has been shown. 

i 2. It has been shown that the presence of iron in the solution in 

I definite concentrations alters the results. 

I 3. The microcrystalloscopic and spectrophotometric investigations con- 

I firm the formation of complex compounds at a cerium and iron ratio equal- 

i ling 3 : 1. 
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SLPAIiATION OF J1EHYLL1UM FROM ALUMINIUM AND OTHER 
ELEMEN'FS J5Y THE lEK'rRAOTION METHOD 


1. P. Alimarin and I. M. Gibalo 


Moscow SLiite liiiivo/sily iiiuiied afici' ,\i. W. I.omoiiosov 
1. I, Jio exlracLabilily ol aceLylaceloiiulos ol' aiuiiiiiii uiii , clirnmiiim co- 


[ I . ... ciiuiiuimmi, cnromiLim, co- 

, ]j‘oij, jjickel, mai)gaiiese, ziiik, cadiriiuni, load, ('oppci-, calcium and 

RLiacIbjiide cbb.,aborm /i-bula„ol, isoallyl alooliol) has bocm studied. 
.•vll7,', V ot a quanDUtive ewtraetioii (vi acetyiacetonato ol be- 

has ** ^ J> and ol it.s soparatioii liom aliimliiium 

'-'"“‘'I' moLl'oil ol the sopai-atioii and de- 
lei miiidtioji ot Ijeryihiiin in bronze lias been developed. 


ON NEW Rl/AGliNd'S FOR COLORiMETR (C DE'l’ERMINAd’K IN OF 
RERYLJdlJM — TIH/ RERYLLON 1 AND II 


A. /)/ . Lukui and (i. B. Zararlkhina 
AlJ-laiior. SciuMtific Rcsearcii liislilulu lor Choinical lioagoiKs, Moscow 
Ibe research ol a new reagciil lor lie was undertaken in a lield i 


u now i-eageiiL lor i>e was uiuiertaken in a lield ot azo- 
Icrtiiirelemenf cbromolropie acid residue; the group (II) characteristic 

The autlioi'.s iji-cpaiod 10 dyes in a pane state, uill, 6 amino .substituted 
dciivatives ol Jjenzciie, ..j-ot iiaphtuieno, C-ol antraquiuoiie. The dye with 
(Jiazo-lDacid js ol practical interest. d'hi.s compounds possesses some 
aiivantapes liver otJier reagents proposed lor Re, |)articulurly over quin- 
ali/.ann, it is Oable in an alkaline rnedinm, easily .soluble in vvator, the sen- 
s.vity unit IS 0,2v Re in b ml at pH 12-1:5. Rs u.se in con junction with the 
ttiJon J), nialo's tiie reagent inoin selective tor lie 

A lurther study si, owed that Ibe group (VH) i.7 also characteristic ol Re 
and he .siiunltaneous prccseuce in the dye molecule (VT) ol two groups (11) 
and (VH) IS ol great sigiiilicance lor the valuable properties ol the com no urn 
(VJ) as a reagent lor Re. 

llie new reagent named Rcryllon 11 has already been used lor the 
determination ol Re in a great number ol industrial laboratoiies. 


COLORIMETRIC DETERMINATION OF RERYLLIUM 
RY MEANS OP NEW R EAR ENTS — RERYLLON 11 


C. Cl. Karanorich 


IJiiion ScieiUific liescarch liislitnte lus Choinicil itoagenls, .Moscow 


The e.vperimental study ol Rcryllon LI showed that it has indicator 
pinpeitios and its colour chanji-e Irom red to violet at pH ^0 o_jQ p 
opi nnuni colour ellcct witli Re was at plL^12-13,2 and the .sensitivi’tv 
ijinit about 0,2 y m o ml ot the solution. 

ResnIes that wore stated the ma.Oma quantities lor many elements 
wiiicii (loii t interlero in the dotermination ol Re. 

Some specilic conditions and procedures lor the determination ol Ro in 
the presonco ol he ' Avere worked out, tho latter being reduced bv ascorbic acid 
.1 (. 0 , ni cu .Mgand (.,aarepre.sent, tlioy should bo masked by tho triloii B 

I'll, ally the conditiojis and procedures lor tho dotermination ol Be in 
A -salts am alkali sulphates, acetates, uitratos, chlorides at pH~12- 
10,2 wero doliuod. 2 
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Ml-rrilODS OF ISOFA'I'IOX OF OAlUUl Jt FFI J, HAOlO \0'1 I \'l. 

iso'roiM',^ 

fioviMiiMrA'iiox 1. iMiOhCf;) ir;.\ ni i ' ;x. 

'11)1; AMj 

;\ . IK Had ('uko 

Second Idiysicnl Inslil.iil.e loi' SOentilic iJeoo/rlj. ev, 'hoc i e o •. 

A raitiij and sifupF; nxl l anlirtn rnnUinrl ni ■ npa/ at. j nn Uin /'ad i a* : 
'i’hFJ (FI)-'--) and d'nO ((>i-'“jltas j)(;nn d() v(d opn-d . 

Wild) Un* aid ol’ Uiis rnnl hod it is possihln to otjtajn I'ad )oOi 0 j;o I :■ o 
j)i'(d)ai’aldoijs ol' h;ad and i/isijjniJi radioisotstpos hotJi car; jo/- iron ao i -s i\h a a: 

MAFID MIirridODS OF A MlCnOELEMElfTAR ANALYSIS. 

COMMCMCA'l'IOA X. OX d llK I’HOlJl.FM OKA slMl F'i AXK' 0,0 jjL'i LA 0 i NA d ^ ^ 

OF fSMlLOX, jlYOlULO'X AXO HAldOLo IX liA Li jO-.OHO A ML oL^O r'OS XL,- 

. 1 /. 0 . Korcl/un and . A , Sherdcra 

InsliliiLo of (deinontoroaii jo conipounds, Acndo/fiy e-i ario/i' as. S asH. dL.oaavv 

it lias l/ecji statofj that at a pyrolitic burniny of balido-oi oaiji’, - .b- 
staiices in anonipl y InJjo a carbon oxific is formed which leads to erroneeo.r,-i v 
low results for (-arbon. 

For tiio siiriiiitajiO/njs rleterininal itjii of carbon, hydrooen and haljJca' jt 
is best to perlorm a f)\roliii(; bni-jiinn i/i the jireaence oi a plaiinuiu caial'c- 
scr. .1 1 only a liaiide ia (ltd ej-jn i tied a platijium ruiiiact is iiOt required. 

J)LOFjdNO-j)ES(Ym>T]ON EXPRESS METHOD OF ISOl.ATI^dX 

AND JDEXTIFJCATIOX OF SHuRT-Li\TD RADIuELEMEXTs 

/v. r. Trod skit 

1. Tlio dro()j)iiig-dcsQrpHon method of isolation and ident ilicat ion oi 
rad it)acti elements has the lollowino’ advaiitayes; 

a) the process of the {)rGci[)itate formation on the iilier paper and oi the 
desorption ol foreign l■adioe]emcnt^ requires a minimum of time (10* — 15 dA- 
n lit os). « 

I)) ior the analysis ot radioelenumi s a minimum quaiititv the ccar/LT- 
(J,)() -LOO;) is |•taj Hired: 

c) in using organic reagents precij>itates free from admiximx> oi Lei ui] 
r a d i 0 e 1 e m e n t s a i* e o b t a i n e il ; 

d) the formation of an even thin layer of precipitate on the snriace oi the 
filter paper fibres favours a more exact measurement of the aetivitv bv a io- 
nization counter: 

e) the method raises the labour officiency of the chemist 5—10 iold. 

d. The dropping-desorption express method of isolation and ideidi- 
licatiou of radioactive elements may be apjdied: 

a) lor the analysis ot various radioart ive solutioins in factory laborato- 
ries, scientific research institutes and pilot jdants. This method is especially 
effectively used in analyzing the short-lived radioelements (haH-Rfe 
less than 1 hour); 

b) in the activation method of analysis: 

c) in determining admixtures in diiferenl radioactive indicators eie. 

The suggested method for the detenu i nation of radioelements is based on 

the utilization ol numerous dropping reactions of precipitation which form 
-both coloured and colourless precipitates. 
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RocTynHJio B pCAaKitnio 
9 4)eBpajiH 1943 r. 

MICROCOLOPJMETRIC DETERMINATION OF VANADIUM IN ROCK 
MINERALS AND ORES WITH BENZIDINE 

/. P. Alimariti 

High sensitive reaction of benzidine oxydation in 10% phosphoric 
acid has been worked out in consequence of which intensive yellow 
Colour is developed permitting to discover the presence of vanadium 
v/ith dilution 1 :5000 000, and was put forward for colorimetric micro- 
arid semi niicrodeterminatioii of vanadium in minerals and ores. 

The effect of presence of chromates and riianganates was removed 
by means of reduction with Moore salt and sodium nitrite. 

Decomposition of ores and minerals was performed with phosphoric 
acid and with mixture of phosphoric and fluoric acid. 

The method permits to detect 0,5— 0,027o VgOg within 1,5—2 hours 
in specimens having tlie weight of 5—30 mg. 
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M. n. AjiuMapuH 


OKHCH nojiyqeHHfaie peay^ibraxu MHKpoKO^iopHMerpHqecKoro 

paCTBOpe H B HeKOTOpbIX PyABX npHBG/ieHbl 

3. B cJiyqae OTcyTCTBaa MHKpoxHMimecKHX bbcob, mo>kho sBHTb 
HaaecKy okojio J,!~0,05 r hh oSuaHux xopouiHX aHa^iHTHvecKHx Bccax 
c TOBHOCTbio__. 0,0001 r, a sareM nocae pa 3 Jiox<eHHH caeAyer Bsatb 
aAHKBOTnyio qacTb, c,ooTBeTCTByiouj,yio naBecKe b 5 — 10 Mr, h AaJiee 
npoAO,^iMaTb onpeAe,?jeHHe b MaciiiTaOax MHKpoaHaAHsa. C ue,abio aocth- 
>KeHHa 6 o;iee BucoKoft tobhocth, OTMepHoaHne aAHKBOTnoft aaCTH jvqme 
nOMOmblO MepHOil HOCyAbl, 3 FiyieM BBBeinHBaHHH 
->C6i 0 pacTBopa, a botom otahtoh qacTH c ToqHOC'rbioit 0,01 r. 


tab;ihua 3 

OnpeACjiCHHC Ban a ah a e r 


OCipaaei^ 


KpnBopomcKd/A Mejiesmn py^a , 
„CO" Ns 3'^ .... 


KepqencKaH >icejie3HaH py^a 
„CO* Ns 2 , 


MaruHTHbiH >Kejie3ii}iK „CO“ Ns 4a 
Corioquaji OpeKHHfi Ns 249 


riKpOKCPHiiT Ns 236 
(CoAepac. 0,43% CrpOg) 


ly^iax K j 

0 p 0 ,n a X 



Hawjieiio 

V-A-.o/o 

HaBecKa 



Mr 

MaKpo 

MHKpO 

20 

0,00 

0,00 

10 

0,11 

0,09 

9 

0,11 

0,10 

12 

0,11 

0,12 

10 

0,20 

1 0,23 

7 

0,20 

0,18 

5 

0,20 

0,19 

25 

0,04 

0,03 

30 

0,04 

0,05 

13 

0,15 

0,13 


0,15 

0,15 

23 1 

1 

0,15 

0,14 


B bl B 0 A H 


B M^epS'^r DTa?‘'nnp° “ "“^y^H^POonpeAeAeKHA BaHaAHfl 

^ np6A2I3r3G rC5I BblCOKO'^VBCTBPITGJIbHB^ nPET/riMo 

OKHCAeHHB 6eH3HAHHa B 10 H. (})OC(l)opHOH KHCAOXe B DeB^AbTaT^Zn! 
POH odpasyeTca HHxeHCHBHo meAxoe OKpaiuHsaHHe, noBBOAaiouiee ofina- 
py»<KTb HaAHqae BaHaAra npH pasQaBAenHH 1:5000000 

B. co™"Morrrp„;„:”™„ 7 “ B0PC,a,0,.e„.e» 

HAH CMeCbIo”d!oC(bODHOft^w°A^^ npOHBBOAHXCSI (j)Oc4)OpHOfi KHCAOTOft 
MAM LMeCblO qjOCCpOpHOS H 4>'i'OpHCXOBOAOpOAHOft KHCAOT. 

0 <1 ®03M0*«0CTb onpeAeAHXb b xeneHHe 1,5-9 uacoB ox 

0,5 AO 0,2 /o naxHOKHCH BaHaAHa b HaBecnax 5—30 mf.' 


r. CBejpMOBCKe!"^^'^™'^" ofipaseu, BunycKaeMUH ypaabCKwin hhctotytom MeranAOB b 
no rHAfleepaHay BaHaxHa yciaHOBaeHo nepMaHraHaTOMexpHaecKUM ueroAOM 

BaHaflaia auMOHHgf'**^ AoSaBaen onpexeaeHHbiii oSben craHxapTHoro pacxBopa, 
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MuKpoKOAopuMemptiiecKoe onpedeAeuue. eamdutt s MmepaMX 91 

06pa60Tamibiii laiCHM cnoco6oM pacraop 
BaHHbift UIWMHAP eMKOCTblO D 2o Ma, CHa6>KeHHblfi 
noo 6 Kott HaH B 'raKoro >Ke o 6 i>cMa iipoSnpKy, na ko p 
JeaeHHe,’ cooTBCTCTByiomee 15 nan 20 Ma. CraoH n naaovay ..po».a- 

naioT c rioMombw npoMbiBaaicH He 6 oabuiHM KoaH-iecTBOM boam, n^H 

'™o, OKoro 8“-9«S ♦oc^.op.o. K«ao™ 14|, »»™«W (»;" nP»«|;W) 

saKpbiBaioT npo6i<o«, nepeMeuiHBaioT, oxaaatAaiOT ^P^ jinfiasasiioT 

BOAHOfl BOAbi AO KOMHaTHoft TeMnepaiypbi n HeM..Aa-HH-, 

1 L f{)OC$opHOKHcaoro pacTBopa eei.sHAHHa [9], 

$oc(l,opHyTo .<HcaoTy ao aepTU. cooTBexcTByiomett 

20 MA, cHOBa xopouio nepeMeuiHBaioi h aepea 20 N.b..y P p.^g 

KoaopHMeTpHpOBaiiHe npn noMOiUH ({jOTOsacK-rpHnecKOro P „ ’ 

a aareM HaxoABT eoAepsKaMHC BanaAHH no KaaH6poBOAHOft " 

cTpoeHHoft no cepHH sTaaoHHbix pacTBopoB, npHroTOBacHHbix H 3 craHAapT 

Horo pacTBOpa BanaAaTa awMOiiHfl [12]. nriMfisRaaioT 

JlM STOrO B neCKOabKO UHaHHApOB CMKOCTblO B 2u np ■ -g, 
H3 MHKpoOlOpeTKH CTaHAapTHbift paCTBOp BaHBAaTa 

aoM B 0,092 Mr, npHaHsaiOT 10 ma (})oc(t)opuoH khcaotu, neP^“ aoBOA«T 

cBca? kLaum pacTBOpoM H no nafiAenHUM ““ 

MHAAHMeTpoBoft 6yMare KpnByio, rae na afipun'cc^^cOAPOHraHHe mth- 
KOB^^HunenT noraomenHfl cBexa, a na och aOcuHCC ^cOAepara . 

otcT«tbhh (JjoTOKoaopHMexpa HCcaeAyeMbift pacxBop 
Baa^V c sTaaoHHTM pacxBopoM,' npHroTOBaeHHMM 

SeL B OAHO H TO a<e BpeMH, HAH C BXaAOHHblM pacxBOpoM xpoMaxa 

TABAHUA 2 

OnpeaeaeHne BaHaaaa BctaHaapTHOM p a cte o p e b a h a aat a 
^ aMMOHHR 


Bshto Mr 


HaltfleHO 

V2O5 

Mr 


OiiiH6Ka Mr 


+0,001 

- 0,001 

— 0,001 

— 0,003 

0 

- 0,001 

+ 0 , 002 , 

+0,002 

0 

— 0,001 

— 0,001 

0 

+0,002 

- 0,001 

- 0,001 

- 0,002 

+ 0,001 


noHMenaHHa: 1 . Ecah aHaaHSHpyeMufl o6pa3eu coAepMCHT opraHH- 

,. c « r . emeVT ,. «« npHMec. TO 

WPHWPM nooKaaHBaioT b THrae npH 750— oUU b xeneHne o o mmux 
2 np/ pa 6 oTe c.BaaecKaMH ot 5 ao 30 Mr 
MoacHO LpW-^HTb c AOcraTOAHoft TeiHOCTbro ot 0,5 ao 0 , 02 /» naTH 
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Z'/. n. AjiUMapuH 


creoHHHofi najio^Kofi no KamsiM, npH6aB;iHioT paciBOp Kyri(J)eppoHa [ 10 ] 
AO Tex nop, noKa ne npeKpariiTCH o6pa30BaHHe ocaAKa Kync})eppoHaTOB 
vKejiesa, BanaAHH h THiana, 

rioHB^ieHHe 6e;ioro x/ionbeBHAHoro n 5i>icTpo pacTBopnioiii^erocn 
ocaAKa caMoro Kyn(|}eppoHa CBiiAeTeJibCTByer o naAn^HH nsOuTKa oca- 
^AaiQiuero peaKTiisa. 

IlocAe BToro b inreAb kabavt neMHoro MauepnpoBaHHoli dyMarna 
npHFOTOBAeKKOH H3 6e330AbHoro 45HAbTpa, H xopoiiio nepeMemHBaiOT* 
iHreAb ycTaHaBAHBaioT b KOAbue mraTHBa, KaK noRasano na pnc. 5, 
norpy^aiOT b }KHAKOCTb (J)HAbTpoBaAbHyio Tpy6oqKy (pnc. 6), npHCoe- 

,np,,.„ . py- M IKHAKOCTb OT(j)HJIbTpOBUB 3 IOT, 

\ ys>uHQ$oa mpLjcfi^Q npHMeHHH He 5 o.ribiiioft BaKyyM. Oca- 

ciyMOum- cpiiniyttp \ / — - . 


AOK, THreAb H naAO^Ky ripoMUBaiOT 


l ‘^-2 MA BOAH, COACp)KaiAefl HeMHO- 
ro KyncpeppOHa h cepHoft khcaotm 
6 (k 100 MA BOAbi npn6aBAfli0T 1 ma 

cepHOfi[ KnqAOTbi ( 1 : 1 ) h 1 uji p/o 
pacTBopa Kyn(j}eppoHa). CteRAHnnyK) naAoqKy h Hapy>KHyfo qacTb (|)i!Ab- 
TpOBHAbHOil TpydORKK 06 THpaiOT He60AblIIHM (1 CM^) KyCORROM (pHAbtpa, 
KOTopbift 6 pocaioT B THreAb, sareM CKHMafOT 4 >HAbTpOBaAbHyio Tpy 6 oqRy 
H BbrraAKHBaioT 413 nee 6 yMa>KHbift cj)HAbTpyioiJj[Hft caoiI BMecTe c yacTH- 
uaMH ocaAKa. CoAcp^HMoe thfah BbicymnBaioT, ocTopo>KHO osoahiot 
O yMary, cAeAH npn 3 tom, ^toObi ne nponcxoAHAO paaOpuarHBaHHH cmo- 
^CToro ocaAKa, nocAe Hero npOKaAHBaiox npH neBucOKofi TeMneparype 
(VbO SOO"") B TeHeHHe 2—3 Mnnyr. rioCAe bxAa>KAeHHH ocbaok CMaqH- 
BaiOT 1 2 KanAHMH BOAbl, npH 6 aBAHK)T 1 MA 4 )OC(})OpHOH KHCAOTbl H npH 

HarpeBaHHH pacTBopniOT okhcali MeTaAAOB, kek Ohao oiipicano Bume. 

floAyqeHHbifi xeM hah hhum cnocoOoAi pacTsop ynapHsaioT npK 6 AH- 
3 HTeAbHO AO 3 MA. ECAH COACpiKaHHe BanaAPiB BO B 3 HTOft HaBeCKe 
ooAbiiie 0,015 Mr, to pacTBop noMeiuaioT b npoKaAnOpOBaHnyio MepHyio 
KOA 6 y eMKOCTbio B 25 ma h, nocAe paaOaBAenHH BOAofi ao nepTbi, Ttua- 
TeAbHO nepeMemHBaioT, a saxeM Gepyx naneiKOfi aAHKBoxHyio qacxb 
pacTBopa c xaKHM pacnexoM, qxodbi coAcpxcaHHe iththokhch BaHaA^H He 
buxoahao 3 a yKaaaHHbie npcAeAbi, 

K xoAOAHOMy (|)oc(})opHOKHCAOMy pacTflopy, HaxoAHuieMyca b cxaKaH* 
HHKe, npH 6 aBAHK)T HecKOAbKO KaneAb 0,01 H* pacTBopa COAH Mopa [51 
AAH BOCCXaHOBAeHHH XpOMaxa, SaxeM npH IlOMeillHBaHHH GXeKAHHKOii 
naAOHKoil npHfiaBAHioT no KanAHM 0,01 h. pacTBOp nepManranaxa kbahh [ 6 ] 
AO noHBAeHHH oAeAHOpo 30 Boro OKpaiiiHBaHHH. Ecah ox nepBOH >Ke KanAH 
npoH 30 ]&AeT OKpauiHBaHHe, to sto yKasbiBaex na He'AocTaxoHHoe koah- 
necTBo npHoaBAeHHOro pacxBopa coah Mopa h tofaq bhobb AoOaBAHioT 
K 30 bjTOK COAH Mopa, a saxeM nepMaHranax, ao nosBAeiiKH posoBoft 
CKpaCKH, yCTObnKBOn B TcHcHHe 6 MKHyx, ilpH STOM npOHCXOAHT OKHC- 
ACHHe saKHCH HteAesa H HexbfpexBaAeHTHoro BaHaAHn, a xpexBaAeHXHbift 
xpoM ocxaexcH 6 e 3 HaMeneHHH. Ecah HSBecxHo, hto xpoM oxcvTCTBveT 
TO BOCcxaHOBACHHe coAbK) Mopa HC npoH 3 BOAHT, acpasy Wahiot 
vfnnaf nepMaHranaTa paspyuiaiOT jno 6 aB;ieHHBM no 
Torf HaxpHH^C?] 40 oSecuBenHBaHHH HCBepx 

nnnfiat*i^ir.l o Soabiue), Hoc^ie nepeMemHBaHHfl neMeAJieHHO 

npHOaBAHioT 0,1 r MoqeBHHM [ 8 ], KOTopan paspymaeT HHTpaTbi h 

fl y HC yrjiepofla. noMe TmaTe^bHoro nepcMeiiiHBaHHH 4aiOT nocToatb 
uZi P8aK«H3 MeaCAy aSOTHCTOfi KHWOTOft H MOneBHHOft 

H4eT JtOBOatHO MCAaeHHO. 
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MwcpoKoMpuMcmpmecKoe onpedeAenue eaHadim n MunepaAax 89 


11. CxaHAapTHbiH pacTBOp BanaWTa 1287 “ ^ 

vKCToro uaHaaara aMMOimii, BwcyuienHoro npn , pacTBopaior 

1000 m;i AecTH;i;iiipoBaHHoft boam. 1 m;i pacxBopa coAepKHT 0,010 mi 

BbinoJiHeHHe oupeAe.aeHHa 


npH anaMse MHHepa.aoB h pyA, P^ctbopbioiahxcb b KHcaoraA 

Cwecb riepeMemuBaiOT BpametmeM cocyAa, aaieM - n;,nTi<e 

npn'^i’yL^Sa^ype HasecKH, 

'E“BVSsrss.s=, “=joi '“p=/s 

^ 10 MHHV- peKOMCHuyPTca noMeiuHBaTb MaaeiibKOrt cieicaaHiiOii n. 

S7/KO»”rioo? o“a“ .«L ao6.»».i.ot 1 K.n.oo »»»"»« 

HaroeeaHHe npo;i.OJi>KaioT jio okhcjiob a^oxa h asoiH i 

CHHMatoT fiacoBoe ctckao, npoMUBaioT ero, a TaK>Ke ctchkh cocyAa 
HPoSbu™ K/i;ecT.o» roPBBPa nObb3,«Cb ABB "Oro MaBeHb- 

“"d““S5SSEia1E?rfoE 

10 MA. TwreAb h koh'ihk (})H;ibTpoBajibHOti TpyooHiur npowbiBaio. 
rODfl^eil BOAW> npHOaB-aSieMOH He50JIbIiIHMM ilOpUH51MH.^ nnnn- 

^EcaH HMCIOT Ae^O C CPMHKaXOBblMH xo'b TaKHX 

AaMH. He pa3;.ara,omHMHCfl oahoh 't’o^bopHOh aR^o to 
c;ivHaax i.aBeCKy noiviemaioT b HJiaTiiHOBbiH 

,,|,T 1 — KaiMHMH BOAbi, npHCaBamoi iu Aanb.Ji.> cpiopacio a 
LMaiuBdioT I ^ , awi IMM a ^ jiorKHM BoavueHiieM thma, 

POAHOH KHC.IIOTW [3], eMeCb Iiq.GMLUi.lUJiu _ npnf'MeiJlHBaiOT H 

“bib" ^oAbiue. 

;«;“;™pH "tobmoSSmo. .<«C.OTb,, « 3a,e„ 

H iiarpoBaioT AO noAybeHHn ” J’'* , saKHCri 

>KAai0T, AoeasaflioT 1 Kan;iio aaoraon khmoibi a-m oKHMeana sa 

)Ke;ie3a h Aa^ee nocxynaioT, KaKCbuio CKaaaiio KoxiiHecTB 

noH coAeoMHHH B aHa.aH3HpyeMOM oSpasue SoAbiuHX K0 ;™^ctb 

BAeueHTOB, AaiomHx oKpamenHbie hohu, Ka- 

■ rs,ssTp=er,zr£H » 

'laCTH 4)TOpHCTOBOAOpOAHOft KUCalOTbl, & 3316 aHrHAPHAa. Bo 

TfrtM'ni/v rnP TlnrnPBSIOT IIOKfl H6 n05iB51TC5I n<ipt>I CtjpHOrO Ap 

HseeiKaHHe’ no-repH BanaAHH b bi’AC (JiropHAa, 

Bbime 300“He CAeAyex. OocAe oxAaiKAeHHH b xBre^H 

KancAb BOAH H CHOBa ynapHBarox ao HecKOAbKO KancAb 

pf.orBZ«rr,rs.Vi6T nZS' 

biisr B rpJi= 


:/ 
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gg R n. AditMapuH 

OKpacKa KOTOporo oAHHaKOBa c oKpacKOH o6pa3yK)iJ],erocH npCAy^Ta 

OKHC;ieHHfI 6eH3HAHHa. 

KOJIOPHMI!TPHMF.GKOE MHKPOOnPE/lE/IEHHE BAH A AH/1 
H e 0 6 X 0 A H M a a a n n a p a i' y p a 

1. <J>OT03/feKTpHMeCKKH KOyrOpHMGTp C C6^PH0BLIM (}3OTO3A6M0HTOM 
HyBCTBHTe/fbHOCTblO OKOJIO 400 MHKpOaMnep//IiOMeH. rir'-HOOp CHa6>K0H 
IIH^IHHAPH’^IGFKOH KIOBeTOTl C n/IOCKOnapaJIA0./lbHLIMH CTGHKaMH, paCCTOH- 
HHe MeH<Ay KOTOPUMM paiiHO 5 — 6 cm. EMKOCTb KIOBCTbl OKOJIO 5 MJL 

nO/iy46HHH M0H0Xp0MaTH4eCK0r0 CBCTH BO BpCMH KOJlOpiiMeTpM- 
pOBaHKH npHMeilBIOT CHHHfi CBeTOC})H;ibTp. ^ 

2. MHKpoKoaopHMeTp THHa jJioOocKa c cocyAaMH CMKOCTblO B O MA 
(npHMenfieTCa npH otcytctbhh (|)OTOKOJiopHMeTpa). 

3. ripHOop AAH MHKpO({)B7IbTpOBaHH>I (pHC. 5). 



Phc. 5 


HeodxoAHMbie peaKTHBbi 

1. CepnaB! khcaotb (1 : 1). 100 mji cepHoft khcaoth d 1,84 CMCiuHeaioT 
C 100 MA BOABI. 

2. AaoTHafi khcaotb d 1,40. 

3. OTOpHCTOBOAOpOAHaH KHCAOTH 40%. 

4. o-<I>oc(})opHaH KHCJiOTa 1,7., Khcaotb AO^>KHa 6biTb npospa^na, 
decuBeTKa h ne coAep>KaTb BCiAecTB) BoccxanaBAHBaiomHX nepMaHraHaT. 

6. CoAb Mopa 0,01 h. pacTBOp. 

V. FlepMaHraHaT 0,01 h. paCTBop. 

7. HHTpilT HaTpHH O,27o paCTBOp. 

8. MoneBHHa b bhac nopouiKa. 

9. BeHSHAHH 0,57o pacTBop. 0,5 r OensHAHHa (C 12 H 12 N 2 ) pacTBOpHioT 

B 100 MJI ({)OC(|)ppHOft KHCJIOTbl d 1,7. ’ ' 

i I 10. Kyn(})eppoH 57o pacxBop. 5 r Kyn4)SppOHa pacxBopHiOT b 100 mji 

I AeCXHJIAHpOBaHHOft BQAbl H, tCAH MAO, OXt^KJIbXpOBUBaiOT, 
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MaKpoKQjtopUMempuKecHoe onpedeAeuue Bauadim e MtimpaAc 


sr 


Pisy^IGHHe yc;iOBHfl*, npH KOTOpUX 6eH3HAHHOBaH peaKUHH MO>KeT 
6biTb HCnoJib30BaHa B KOJiimecTBeHHOM MHKpoaHa.aHae, noKasa/io, 4T0 
HaH6o;iee HHTeHCHBHan h CTa6H;ibHa?i OKpacKa no^iy^aeTcn npn kohuch- 
TpauHH c|30C(J)opHOfi KHCJiOTbi HC HH/Ke 10 H. (60 MJi H 3 PO 4 d 1,7 B 100 m;i) 
(pHC. 1). Ko;iHMecTBO 6 eH 3 HAHHa B npeAe-aax ot 1 ao 10 Mr b 15 mji He 
OKa 3 biBaeT bahhhhh (pHC. 2\ rioAHoe pasBi-iTHe oKpacKH HacTynaer Mepes 
20—25 MHHyT, H A^^ee oKpameHHbm pacTBop ne HSMCHfieTcn b Te^eHHe 
MHorHX nacoB (pnc. 3), ecAH oh ne HarpeBaeicH hah ne ocBeiuaeivH 
npHMbiMH coAHeHHbiMH Ay^aMH, a Tame ecAH coAep}KaHHe 6eH3HAHHa He 
BbixoAHT 3a npeAPAbi 10 Mr b 15 ma pacTBopa. 




rj 


50 


• 75 iOO 

Phc. 3 




m 


npH C 0 A 6 pH<aHHH IlHTHOKHCH BaHaAHH AO 0,1 MT B 100 MA Ha6AIO- 
AaexcH nponopuHOHaAbHan aaBHCHMOCTb Mex^Ay HHieHCHSHOCTbio oxpacKH 
H KOHUCHTpaUHeft BaHaAHH (pHC. 4). KOFAa KOAHHeCTBO BaHaAHH npeBbl- 
uiaeT 0,1 Mr, to OKpacKa ncAynaeTCH nacTOAbKO HHTeHCHBHoft, hto koao- 
pKMeTpKHecKoe oirpeASAenHe CTaHOBHTcn aaTpyAHHTeAbHHM, B tbkhx 
CAynanx npnxoAHTCH yMCHbuiaTb HaaecKy hah Opaxb aAHKBOXHyio nacxb 
pacTBopa. 


\ 



^M3 b iSw 
pKC. 4 

ripH npHMCHeHHH MHKpoKOJiopHMeTpa THiia Zlio 6 ocKa B Ka«tecTBe 
BxaAOHa AAH epaBHeHHH mohcho noAbsoBaxbCH pacTBopoM xpoMaxa icaA - 

I B BWiiOAHeHHH 9 T 0 il pafioTbi npHHHwaJia yxaciHe crapuiHii xhmhk HHCXHtyTa B. M 

ij <j>pHA, KOTOpoft BBTOp npAHOCHT dJiarOAapHOCTb, 
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86 M, n. AAUMapuH i 

noTeHUHaji 6o;iBme VKaaaHHHX b Ta6;i. 1 sejiHMHH, t. e. | 
KorAa > 0,92+(£«^^P,. — E^ , y K raKHM coeAHHenHHM otho- | 

cHTca xpoMaTU, MaHraHaTbi, nepcyyib(j)aTbi, HO/^aTbi, 6poMaTbi, hmtphtw, ; 
qeTupexBa;ieHTHbift uepHH, TpexsajiCHTHwe Ko6a;ibT, h aojioTo. | 

OepeKHCb BOAOpo^a ne Aaer oKpaiuHBaHUB, ho ona npenHicTByer j 
peaKUHH BaHaAHH c 6eu3HAHHOM, BC-aeACTBue o6pa30BaHHfl HaABanaAKe- ;| 

Boft KHC;iOTbI. 

Hhtpbth, cyjib(J)aTbi, Bo/[b4)paMaTbi He OKasbiBaioT bjihhhkh k toabko 
npH Ao6aBAeHHH doAbmnx KOAHnecTB bthx coeAHHeHHfi BbinaAaioT 6eAue ; 
KpwCTaAAHHeCKHe OCaAKH, 



a ■ iO 20 )0 40 50 60 70 60 90 


— HMjnrlJI 

Phc, 1 

UJecTHsaAeHTHbie MOAH6AeH, ypan h TpexBaAeHTHoe xceAeao, a TaK>Ke 
AAOparbi, xAOpHAbi H 4)TOpHAbi He MemaioT onpeAeAeHHio. 

npH AodaBAeHHH BoccTaHOBHTejieft, HanpHMep, aaKHCHOft coah jKeAeaa, 

xAopHCToro OAOBa, >KeAToe coeAHHeHHe o6ecuBeHHBaeTCH. 


a . ' 



5 10 ^ it 


— Mg hp^-iugui^Q 

Phc. 2 

B xHivtHHecKOM aHaAHse ' MHnepaAOB, pyA h ropHux nopoA h 3 Bcex 
MemaioiUHx BemecTs hphxoahtch HMeib b BHAy BosMOMCHoe npHcyT- 
CTBHe B pacTBope xpOMaTOB, MaHraHaTOB « HeTbipexBaAeHTHoro uepHfl, 
OAHaKO, HX BAHHHHe ACrKO MOHCeT 6bITb yCTpaHCHO nyTCM BOCCraHO- 
BAeHHH COAbK)' Mopa H HHTpHTOM HaTpHH, HSCblTOK KOTOpOrO BBTeM CB^- 
suBaeiCH Ao6aBAeHHeM MOHeBHHu. 


OcTaAbHbie BAeMeifTbi, Aaromne oKpauieHHHe hohh, Moryr 6biTb ox- 
AeAeaw nvxeM ocaH<AeHHH BaHaAHH coBMecxHO c )KeAe 30 M Kvnd)eoooHOW» 
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Mmf70ico./ioptiMenifmjiec/(oe onpedejieHue oanadtin a Mumpajiax. 85 
B jJWAe pyKoi5(>;i( T]$ no aHajiHTHMCtCKon xmmmu y KaajjiiaeTCH, ‘ito 

W) [)M ?UI blJ !>/ H 0 KH CVl M T (VI h IKJ • nO* -CTa HOUHTCVI bHl>I H nOTCOiUMa;! CHCTeM hi 

yv/yiv pja Ben -j- 1/24 BOJii>Ta; coiviacHO >Ke fiocy/e;i.}iHM Hcaie/ionaimaM 
H>epC'i'epa B BeTTi’Cipa |I5|, Cmbth h Feriia [K)], a raiOKe ChipoKOM- 
cBoro H AiiTiiOBOBa !171, o In. cepnoB KwcviOTe opn 18'" m npH cocjtho- 

[vori 

iiicoiHH HOpMayibiiBiH iioTeifBHayi stoh CHCTeMBi pa BCiii f- 1,006 

1 V CJ j 

Boynvra. (4/H^vi.OBaT(viB!so, b 1 ii. KHcyiOTe — , --7 0,09 nojihra, a 

no’^TOMy oKi-Kv/ieifMa OBn-iHyiHHa no ;ioy//KHo npoMCXo//.HTB. 

G yfieyiH’i(3HHeM icoHueiiTpauMH KHcyiOTBi noTeHii,aa/i cmhuo Bospa- 
CTae.T H no ypaBncninio, BBiBeAennoMy CwpOKOMCKnM k AHTponoBUM, oh 
CT anoBHTCH painiBiM: 

0,97 H - 0,0173 H. 11250^. 

TaK, naifpHMC'.p, b 10 in khc/iotc^. /: /locTHraer + 1,14 BO/ihTa, r. e. 
noTenunajf cTanoBHTcn fioyibfue TpaOye.MOfl BejmnmnA (cm. Ta6;i. 1) na 
0,07 H(),abTa, a /Ty ■ — ^^^ 0,22 BOjibTa, h, c/KeAOBaTe/ibHO, npH raKon 

KQHH.eHTpapnn khivioti,! Oen-iWAHH ;f.oyra{eH OKncyiHTbca, hto noATBep- 

/K/UiCTCH Bi<(:jjepH:vuniT;iyib}n>{MH AaiiHLiMH- 

n(OBuni(^HHe no'ieHunaaa aaBHCHT ot ynaCTHH b peaKUHH hohob 
B 0/1,0 pOAa: 

VOy + 4 H+ H - 2H2O, 


icaK BTO BbiTCKaeT H3 ypaBHeima: 


0,059 

KpOMC Toro, pocT noTeiinHa/ia CBHsan raKHce n c oOpaaoBaHHeM kom- 

n/ICKCHblX HOHOB. 

Omcjim'ejihiihm noTenuHayi saBHCHT TaiOKe h ot MOAHpHOii KOHuen- 
TpauHH B pacTBope BaHa-Aar-HOHOB. 

B cyiaOoKHCyibix h CMyibno paaOaBAenHbix pacTBOpax ^ 

no3TOMy 6eH3H;uiH ne pearHpyer, h toalko nocyre npHGaByiCHHH b pac- 
TBOp 6o/(biiiHx KOAHnecTB BaiiaAHeBoft COAH noHByiHeTca CHaee oKpaiuH- 
Banne h Taaoro H<e uBexa ocbaok. 

- npH BunoyiHeHHH peaKuiiH b 45oc^l^opHOKHC/iofl cpe^e BWCOKan koh- 
AeHTpapHH KHcyiOTw, KUK 6 luio CKasaiio, cnoco6cTByeT noBbi^^HHio 
OKHC/iHTeyibHoro iiOTeHUHayia natHBayieHTiioro BaiiaAHH, BC/ieACTBHe yBe' 
mHQAUin KOimeHTpaUHH BO/i,Op0AHBIX HOHOB H o6pa30B3HH5I HenacMUJ^eH- 
HOH cpoc(})opHOBaHa;THeDol1[ rereponoAHKHCAOTbi H iiphboaht KyMenbiucHHio 
odpaayioianxcH b peayAbTare BoccTariOBJieHHn hohob 6;iaroAapH 

CBHSWBaHHlO HX B Ma/IO AHCCOU.HHpyiOI,mift (pOCqjaTHHii KOMHAeKC H, THKHM 
. [VO3"] 

oopaaoM, oTHOiueKHe coxpaHfieTCH b TeqeHHe Bcero npouecca 

,6oAbHie L 

G Apyroft CTOpOHbl, BblCOKaJl KOHUeHTpaAHH $0^4>0pH0ft ; KKC/IOTW 
C03AaeT HaHAynniHe ycAOBHa ajih oopaaoBaHHfi >KeAToro ripOAyKxa okhc- 
AeilKH 6eH3HAHHa. 

OpraKHHecKHe pacTBopHTeym: 6eH30A,_XAopo(})opM, ^xHAOBbift 3(|)Hp, 
HetblpeXXAOpHCTblft yPAepOA H HSOaMHAOBUft CIIHpT He SKCTparHpyiOT 
xceAToro coeAwueHHJi^ 

AHa/iorHHHyio peaKiiHK) c deHSHAHHOM b pacxBOpe (|)0c4)0pH0li khc- 

AOTbl AWT TOAbKO TC COeAHHeHHH, y KOTOpWX OKHCAHTeAbHO-BOCCTaHO* 
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n, AAttmpitH 


UHajibHtie yc;ior3H5i h b pesy/ibrare peaKUHH o6pa3yioTCH HiiTeHCHB^fO 
OKpameHHue npo;^yKTbi [10, ll j. 

KaK H3BecTHO, 6eH3H;^HH 5/B/meTca HHAHKai'opoM Ha onpeAeAeKHbnl 
OKHCJIHTe;ibHWH nOTCHUHa.'I, B CyiaOOKHCAOft HJIH lUe.'IOqHOH cpe^e OH He- 
oopaTHMo oKHC/iserca pn/xoM oKHCJHrreJieft ao CHHcro M-’pHXHHOHAHoro 
COeAHHeHHH [9], H 9TO XOpOUIO HABeCTHOe CBOfiCTBO HaiHJlO LHHpOKOe 
iipHMeHeHHe b KanecTBenHOM aHa;iH3e. 4 to }Ke KacaeTca HcnoyitsoBaHHH 
peaKAHH 05pa30BaHH51 6eH3HAHHOBOH CHHH B KOJIOpHMeipHqeCKOM aiia- 
AHse, TO opia He noAymiJia. ripairrHqecicoro iipHMeiieHHH, BC/ieACTBHe 
MaJIOH yCTOHHHBOCTH 06 pa 3 y lOIUPiXCH CHHHX npOAyKTOB^T 

B KOHUeHTpHpOBaHHBIX KHCAOTaX,. B HaCTHOCTH, B 10 H. ({)OC4)OpH6pi 
KHCjioie, 6eH3HAHH OKHCAHeTCH AO HceATOFo coeAHiieHHH, o6;iaAaioHi;ero 
BeCbMa HHTeHCHBHOH OKpaCKOH TOTO, HT06bI TEKaH peEKAHH HMeAE 

MecTO, HeodxoAHMa HeKOTOpan pasHOCTb noTeHAipaAOB Me^KAy neopra- 
HHqecKoS H opraHHqecKOH cHCTeMaMM npn ycAOBHH, hto 


rio AaHHbiM KyAb6epra [iO, 11], STa peaKAHH MO>KeT 6biTb Bbipa>KeHa 
(})opMyAOH: 


0,059 “ 

(^Lopr. — ^opr.)>-^ (nPK pH-COIlSt), 


TAe nt H n cooTBeTCTBeeHo yKasbiBaioT mhcao bachtpohob opraHipqe- 
CKOH H HeopraHHHecKOH CHCTerv'i, yqacTByponxHx b peanmiH, /C— KOHctaHTa 
paBHOBecHH peaKm^H. Tekhm oOpasoM, ecAH npHHHTb, qro npn okhc- 
ACHHH 6eH3PPAHHa ^ = 2, a K=10~'\ to, nOAcraBAHH sto snaqeHHe b 
ypaBHeHHe, noAyqaeM: 

0,15 


TaK KaK OKKCAHTeAbHblH HOTeHAHaA 6eH3HAHHa B CHAbHO KHCAOM 
pacTBOpe p a Ben -f- 0,92 V, to aah tofo, htoObi npOHSouiAO ero okkc- 
ACHHe HeopraHHqecKOH cHCTeMOft, Heo 6 xOAHMo, qTo 6 bi ee noTeHUHaA 
6 biA paBeH HAH Bbime BeAHHHH npHBeAeHHbix b CTOAdAe 3 -m Ta 5 A* 1 . 


TABJIHUA 1 


n 

‘^neopr. -^opr. 

E * 

Hcopr. 

1 

0,15 

> + 1,07 

2 

0,075 

„ +0.995 

3 

0,050 

, +0,970 

4 

0,038 

9 + 0,958 

5 

0,030 

» + 0,950 


* OKHCJieHHC O-TOJIHAHHa HpH pH=:4 AaCT 60 Aee CXadHJIbHOe MepHXHHOHAHOe COeAHfleHHft 
[10]; OAHaKO, sxa peaKqHH aa5i onpeAeaeniifl BanaAiw ne nparoA a, raK KaK npH taKOH 
HHSKOii KOHACHTpHAHH BOAOpOAHbIX HOHOB MaXbie KOAHTeCTBa BaHaAHSI HB OKHCJIlHIOr 0- 
TOAHAHHa. 

** HeTaAbHbie HCCAeAOBaHHa MnxaBAHca [13] noKasaxH, qio CTpoeHue npOAyKTOB 
OKHCABKHR OcHSHAana H ero AepHsaxoB He MOHcer c^HTaTbCfi tohho ycxaHOBAeKHLSM; 
HeCOMHCmiblM HBAHeXCH AHIHb . HaAHqHC MepHXHHOHAHO/l CBH3H B CHHHX H SeACHblX 
COeAHHeHHHX. 

Bajb^^H, Pa^Mex H^iiMaH [14] cHHxaiox, qxo Bxa pasHHna AOAiKHa 6^X5 no Kpaft* 
Heft Mepe 0,19 V, ^ ^ 
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XVll, M 


/KypHAJi nPhKjjAmoPi xhmhm 


MMKPOK OJIGPIIMETPH 4ECKOE OnPl:/IEJlEHHF BAHA/IH 55 
B MHHEPA.1AX. rOPHWX TIOPOaAX H PWJXXK HPH IIOMOUIH 

5EH3H/1HHA 


M. //. AAUMapuH 


BcecoiosHbiP 


HayqHo-HccriejO£aie.ibCh^fii miziaiyi umepa.ihHoio cupbH 


flpHMeBHeMye b MaKpoaKa.iH3e KO.TopHMeTpHwecKHe Meioiiu oiioeae- 

Ha peaKuHHx o5pa30BaHHH Ha;iBaHa,iHeBoft 
keiwiOth [ij, qjoecpopsaKajHeBOMo.iHOAeHOBoro KOMn^iexca [2L {boccboD- 
BaHaAHCBOBo.'bctjpaMOBoro KOMn.ieKca (3, 4, 5], Kyn(|)eppoHaTa BaJaABa [6] 
turn OKHcaeaHH AHMeTHanapacj)eKMeK.?HaMHHa f7, 8j h pa^a jipvrnx, m\o 
npHrojHu MHKpooiipe^eaeHKa HeSo.ibioHz KoaM-iecTB aroro saeMeHra 
!, nopoAax h pvAaz, BcaeACTsae He^ocTaTOBHO 

Ha qvBCTEHTe.lBHOCTH HaH Ma.lOfl C(ieiiH(|)HWHOCTK H VCTOfiaH- 
BOCTH oOpaavioiuetcH ospacKH. . sum aw 

KOHueHTpaurin nHTHOKHCH B 3 Ha.aBH B pacTBope. npH 
KOTOpoii eme aanexHa oxpaCKa oSpasyiomeroca coe/iHHeHHa hobth^'^ 
Bcex nepeuHC.ieHHH.v peaKnaS He npeBumaeT I ; 4000 .'X), t. e. non naS^ie 
c KaaecKaMH npHMepKO b 10 Mr h npH iipaMeHeaHH oS-beMa HcnuTveMoA 

MetoAaMH MOiKer Outb onpe^e-aeKo m Menee 
U,iU ^Ujoyo IIHTHOKHCH saHa^HH. 

Me;K;iy xeM oqeHb qacio BoaHHpraer Heo5xoAHMOCTb onpeAe.’ieHHH 
K0.1HqeCTB BaHa^HB B MHHepa.WX, H3BepH<eHHUX H MeiaMop- 
4iHHecKHZ ropHux nopOAax, mHHaz, necHaHHxax h ocoSchho b /Keaea- 
BUX py^ax, b KOiopux cojepacaHHe ero Oo.ibmeg ^acTbro ne npeBBimaet 
HecKo^BKHx AecHTHx npoueHTa. ^ 

B pe3y;!BTaTe hohckob HaHSo.iee noAxoAameft pBexHoft 'peaKunH a;iH 
Ko;iH‘iecTBeHHoro MHKpo- H no;iyMHKpoK'o;iopHMeTpHqecKoro onpeae/ieHHH 
BaHaAHB, HaMH 6u.i0 vcTaHOBAeBo, 4TO XJIK BToft ue-iH Bno.iHe npHroBHa 
peaifflHB nai HBa.ieHTHoro saHaAKa c SeHSHAHHOM b KOHueHTpHposaHHoft 
$0C(})0pH0ft KHCAOxe, b pesyABTare Kotopoft oSpaavexca khtchchsho 
^ eaioe oKpaniHBaHHe no3BOAHiomee o6Hapy>KHXb npncvxcxBHe BaHaxHH 
npH pa36aB«HHH 1 : 5000000 hah 0,0002 Mr 1 ,ma*. ^ 

9x3 peaKUHa ocHOBaHa He Ha cneuHcpHHecKOM BsaHMOAeficxBHH Baaa- 
ABT-HOHa C 6eH3HAHHOM, 3 Ha OHpeAeAeHHOM COOTHOmeHHH OKHCAHXeAfaHO- 
noxeHHHa.xoB HeopraHHHecKOfl h opraHHHecKoft 

vo.r-:*vo+^ 


6eH3HAHH -t 6eH3HAHK OKHCaCHHWft 

peaKHHH B psAe CAyqaes c ycnexoM HcnoAbsyjoxcH 
Am KOAop HMexpHHecKoro aaajiHsa npH ycAOBHH, ecAH noAo6paH« cne- 


BmcCTO 6€H3IfXHIia UOaCBO TSKXe npHMBEHTB 0*TOaHAHB. KOtODblS R RTHy — a— 

xaer aiiaaorHquoe ycroBBHBoe xearoe oapaoiBBairHe. Apyrae apoMaTHqecKHs'^amHiL 
MK, HanpifMep, a.a<))e8Haaui(H [9], xot* h a3iot b kboioA cpeae liseTBue peaxuBB 

Meaee nparoaBU A*a KoaopHMeTpB<tecKoro auaaHsa, BcaeacTBue itaaofi 
ycioaqBBOCTB oopasywmHxc* Qgpa uieHHHx upoayxTOB H coaRB BTeafrBo Qucrooro neoe. 
loaa oABoro uaeia b Apyrofl. gacrpon) nepe- 
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XuMmecKue Merodu anamsa 


1952 . 


/IHTEPATyPA 


I- H. AjiHM.apHH h>T KyanepoB Pe- 
ipepaTbi 40KJia;i0B Ha coBeiJu.aHHH no’ajie- 
“eroAaM anajiHsa, h 3 a 

AH CCCP (1950). 

2. r. ByreHKO h P. BeK,neiijOBa, 3a- 
XV/. 6, 650 

^ E' ,*^Ko6eu, JI. BepeHfijiioM a 
rt. A T a M a H e H K 0 , SaBo^acKaa jiaSopa- 
TopHH, XIV, 9 13] (1948). ^ 


LP„P •'1 H H A c e fl, AHajiHcT, 76 
o4/~oc>u (lypj). ’ » 

5. H. KojibTro 4) H Zi;. M 3 H, HHAacTDii'An 

HHAJKHHHpHHP KeMHCipiI, AnaJIHTHKJI 

3, 208 (1946). 

^ ^ a p H H H B. (J) p H H, 3aB0/icKaH 

Jia6opaTopHH, IX, 10-12, 1217 (1940). 

7. B. |^j^^^^3aBo,5CKaH JiaoopaTopna, XI, 
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H. n. A/iUAiapiui u B. //. (Ppud 


MHiiepajia h./ih pyAi^r onjiaiijiJiJiH c hh- 
pOCyjIb(]jaTOM Ka.;!H5l. IlpH 60JIbLU0M 
COAep>Ka!!HH KpCMHeiiOH KHCJlOrbI na- 
BCCKy npeABapHTejibifo o6pa6aTbiBaj!H 



OripeACJicHHe BanaAMH b npHcyxcr- 
BHH xpoMa npoBOAHAH cjiCAyiouiMM ny- 
tcm: BiiaqaAe o6a SAeMeHxa BOccxa- 
iiaBJiHBaAH iia xojiOAy coAbio Mopa, 
■iaieM BanaAHM okhcahapi nepMaiira- 
lia'iOM KBAHH H SaKaHAHBaAH aHaAiH3. 
KaK npn onpeACAeriHH oAiioro Bana- 

AHH. 

B Ta6A. 10 npHBeAenbr peayAbTaibi 
a M n e p o M ex p h qex ko r o o n p eAC a e h h a 

BaHaAHA B pyAc. 

X' a 6 J! M A a ! U 


Pesyjibrnamhi aMuepoMem pmeacodo 
onpedeAenuH eaHadun e pyde 

(cGii§pA<aHHe VaOs 0,81%) 


^ E,0-h, H.SO. 


IO-h.H^SOu 




5,3 5,5 5,7 5,9 6,1 wi 

0,001 -H. cojib Mopa 

Pirc. 13. KpniBiie aMiiepoMeTpH- 
qecKoro jiixpoBauHn 0,0001 -ii. 
pacTBopa NH 4 /VO;] npn paajiHM- 
no.H KOHueiiTpauHH H2SOI4 


CepHOH H IlAaBHKOBOH KHCJIOXaMH, 3a- 
TeM OCXaXOK CriAaBAAAH C nHp(XyAb' 
(j)axoM KaAHH. CoAaB nepenocHAH b 
KOHH xecKyio KOA6y h npH6aBAHAH cep- 

HyiO KHCAOXy B xaKOM KOAHqeCTBe, 

qxoOb! ee KoimeHxpauHA naxoAHAacb b 
npcACAax 0,1 — 0,5 -h. 3axeM BaHaAHH 

OKHCA5IAH HB XOAOAy HSOblXKOM HCp- 

Manranaxa kbaha ao noAyxeHHH CAa- 
6o posoBoft oKpacKH, He Hcqe3aK)Hi.eH 
B TeneHHe necKOAbKHX MHHyx. H36bi- 
TOK BBeAeHHoro nepMaHraHaxa KaAHH 
paapymaAH, npH6aBAHH no KanAHM 
0,2%-Hbii1[ pacxBop HHxpHxa HaxpHH. H 
BCAeA 3a 3THM AO^^BAHAH 0,5 2 MO^e- 
BHIIbl H THXpOBaAH BeCb paCXBOp. HaH 
Hce nepeAHBaAH jkhakocxb b MepnyK) 
KOA6y, aoboahahao mcthh cepnoft kh- 
CAOToii, nepeMeiuHBaAH h OT 6HpaAK 
A^H THXpOBaHHH aAHKBOTHbTe qacTH. 


MS 

llaiijteiio 

■V 2 O 5 

% 

PaoxO/KACfBie 

% 

20 

0,79 

—0,02 

20 

0,81 

0,00 

12 

0,82 

+0,01 

10 

0,82 

+0,01 

10 

0,83 

+ 0,02 


BbIBOAbI 

1 . ripHMeHeirHe nAaxuHOBoro mhk- 
pOSAeKXpOAa, KOXOpblft MO>KHO HOAH- 
pHSOBaXb BHAOXb AO BblAeAeHHH KHC- 

AOpoAa, no3BOAHex npoBOAHXb paano- 
o6pa3Hbie oOxoeMHbie MHKpoonpeAeAe- 
HHH, OCHOBaiiHbie Ha peaKUHHX okhc- 
AeHHH H BOCCXaHOBAeHHH. 

2. noKaaaiio, hxoaah kb^kaohokhc- 

AHXeAbHO-BOCCXaHOBHXeAbHOH CHCXeMbl 

HeoOxoAHMO onpeAeAHXb pasHocxb no- 
xenuHaAOB, npn KoxopOH noAyqaioxcH 
HOAHporpaMMbi c xopomo BbipanceH- 
HOH o6AaCXbIO AH4)(})y3HOHHOrO XOKa. 

3 . VcxaHOBACHO BAHHHHe A-XHHbl 
nAaxHHOBoro sAeKxpoAa, CKopocxH ero 
Bpau^eiiHH, a TaK>Ke KOHu.eHxpan.HH 
CepHOfi KHCAOTbl HB TOAHOCXb H BOC- 
npOH 3 BOAHMOCTb MHKpOOHpeAeAeHHH 

HceAesa, xpoMa h BaHaAHH. 

4 . Pa 3 pa 6 oxaHbi Obicxpbie h xoqHbie 
MefoAbi aMnepoMexpHuecKoro MHKpo- 
onpeAeAeHHH jKCAeaa, xpoMa h BaHa- 
AHH B mKHepuAax, py^Aox h ropHbjx 
nopoAax. 
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XuMUHecKue Merodu anayiuda 


MOCTHOrO npHCyiCTBIlH paCTBOp OKHC- 
JI51J1H, KaK OnHCaHQ BbllllQ, H THTpOSa- 
jiH . Hx cyMMy. 3 aTeM onpeAejiHJiH Ba- 
najxm n h 3 KOJiH^ecTBa mhjijihjihtpob, 
QQmeAUJHx Ha THipoBaHHe o6ohx 3Jie- 
MeHTOB, BblHUTaJIH HHCJIO MHJIJIHJIHT- 

poB cojiH Mopa, nouieAUiee na onpe- 
AejieHHe BanaiiHH, h no pasHOCTU 
onpeAejiHJiH coAep/KaHwe xpoMa. 


Ta6jfHHa 7 


Peayjibmambi aMnepoMempmecKoeo 
MUKpQonpedeAeiiUH xpoMa e eopmix nopodax 


IIa3BaHife 

i o6pasu,a 

5 

0) 

> ^ 1 

SI 

cl; s? 

ft ” 

, a:> O 

ti <D (N 

o sp 

O 

w .. 

ai CO 

® Cl 

72 C, 

ft O 

OmitSiva 

% 

.AHOprOSHT 

50 

0,08 

0,09 

+0,01 

To >Ke 

50 

0,08 

0,08 

0,00 

nepHAOTHT 

5 

0,55 

0,55 

0,00 

To >Ke 

5 

0,55 

0,57 

+0,02 

» )> 

5 

0,55 

0,64 

+0,09 - 

» » 

5 

0,55 

0,63 

+0,08 

» » 

3 

0,55 

0,61 

+ 0,06 

THTaHOMar- 

10 

0,57 

0,57 

0,00* 

HeXHT 

To >Ke 

10 

0,57 

0,53 

—0,04* 

XpOMOT 

2 

54,6! 

54,20 

—0,41 

To >Ke 

2 

54,61 

54,47 

—0, 14 

* Ho paaiiocTH. 





OnpeAejiCHHe BaHaAH^ 


Aaia aMMOHHH 06 bmHbIM THTpOBaHHeM 
B npHCyTCTBHH HHAHKaXOpa (J}eHHAaH- 
TpanHAOBOH KHCjioTbi [3] H aMnepo- 
MeipHqecKH. B Ta6A. 8 npHBeAeHbi pe- 
SyjIbXaTbl XHXpOBaHHH. 

TaSjiHua 8 


Pesyjibmambi amnepoMem pmecKoeo 
MUKpoonpede/ieHUH eanadua e pacmeope 
eanadama aMMomn mumpoeanueM cojibw 
Mopa 6 0,1 -H. cepnou mcAome 


HopMajiii- 

JJOCTb 

pacTBopa 

NII 4 YO 3 

H 

cr, 

riOpMaJTL- 

HOCTh 

liacTnopa 

flOJIH 

Mopa 

cv 

0 s 
® ' 

0) ~ 
tr; 

§> 

OiuwOKa 

MS 

MO"'’ 

0,045 

1 • io“'^ 

0,045 

0,000 

i-io""^ 

0,045 

MO”^' 

0,045 

0,000 

1 . 10 -'^ 

0,045 


u,045 

0,000 


0,455 

! • 10 “^ 

0,453 

—0,002 


0,455 

MO”^ 

0,456 

+ 0,001 

MO"'' 

0,455 

1 . 10 -^ 

0,455 

0,000 

1 • 10 '"^ 

4,547 

—2 

MO 

4,519 

, —0,028 

M0“^ 

4,547 

—2 

1- 10 

4,519 

—0,028 

1-ur^ 

4,547 

2 

MO 

4,536 

—0,011 


XpoM OX BanaAHH mo>kho oxAeJiHXb 
raK>Ke SAeKxpOAHSOM na MHKpopxyx- 
HOM KaxoAe [Zj nepeA xeM, kak npoBO- 
AHXb, HX aMnepoMexpHHecKoe onpeAe- 
jieHHe. 


npH aMnepoMexpHHecKOM xHxpoBa- 
HHH sanaAKH, b ommue ox xpOMa, 
KHCJIOXKOCXb paCXBOpa npaKXHHeCKH 
He BJiHHex Ha nojio>KeHHe skBHBaAeHX- 
HOH XOHKH. 3x0 MOHiex 6 bIXb HAAIO- 
CXpHpOBaHO KpHBblMH Ha pHC. 13 . Pe- 
SyAbXaXbl XHXpOBaHHH BaHaAHHBpaC- 
xBopax, coAep>KamHX pasAHHHy.io koh- 
ueHxpauHK) cepHOH khcjioxu, npHBeAe- 
Hbi B xa 6 A. 9 . 

TaGnMua 9> 


TaK KaK GOAepn^aHHe BanaAHfl B ch- 
jiHKaxHbix MHHepajiax h pyAax Hese- 
JIHKO, XO npeACXaBJIHAOCb HHXepeCHbiM 
HSyHHXb B03MpH<HOCXb HpHMeHeHHH 

MexQAa aMnepoMexpHnecKoro xHTpoBa- 
HHH A*nH onpeAeAeHHH axoro SAeMeHxa. 

AHaAorHHHO xpoMy, BanaAMfi M,o>Kex 
^bixb onpeAeAeH xiixposaHHeM coabio 
Mopa. 

npoBepKH xoMHocxH H nyBCx- 
BHXeAbHpCXK MeXOAB npKMeHMCH 
0,00 1 -H. cxaHAapTHbift pacTBop eana- 
A^xa. aMMQHHH,. npHroxoBAeHHbjft pac- 

XBppeWeM, XPABOH HaBeCKH COAH, BBI- 
cymeHHoft npn l lO"^, b 0,1 -h. cepnoH 

KHCAOXe. 

ypraHOBRa xHxpa coah Mopa npo- 
HSBOAHAaGb HO 3TOMy pacTBopy BaHa- 


PesyAbmamu aMnejfOMempmecmeo 
MmpoohpedeAemH eamdun mumpoeameM 
coAbw Mopa npu pasAmnou^ KOHijeHmpaquu 
cepmii KUCAombt 
(B3HT0 0,455 M2 V20r,) 


HopMaJThKOCTb 

H2SO4 

llaftAGHO 

V2O5 

MS 

OmnOKa 

MS 

0,1 

' 

0,453 

— 0,002 

l.o 

0,456 

- 1 - 0,001 

2,0 

0,459 

-f0,004 

6,0 

0,453 

—0,002 


jjAH onpeAiCAeHHH BaaaAHH b, paa- 
AHtiHblX oO'beKXaX npHMpHHACH CAe- 
AyioiuHH xoA aHajiHsa: MHKpoHaB.ecKy 
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Jl. n. AAimapun a /;. //. (ppur) 


B pacTBope. Ha pHC. 1 2 noKaBaiiiw KpH- 

BBie THTpOBailHH IipH paBJlHBHOH KOH- 
UeUT’paUHH CepiIOM KHCJIOTBr. To/b.ko 

B 0,1 -H. pacTBope nojiyqeiiHBie perjyjib- 
Taxbi TOBHO coBiia;;aioT c oObiqiibiM 







W-h.HzSO, 


\ 0 ,{J 1 -hJzSO, 


5,2 5 ,^ 5,6 5,8 m/j 

0 , 001 -H cofib Mopa 


Phc. 12. KpHBbie aMnepoMexpuqecKoro tht- 
posaHHH 0,000 1 -H. pacTBopa K 2 Cr 207 npa 
paSJIHiIHOH KOHUeHTpaUHH H2SOt 


THTpoBaHHeM no HHAHKaropy cjie- 
HHJiaHTpaHHJIOBOH KHC/TOTe. B 0 , 0 1 -H. 
pacTBope cepHOH kkcjio™ pesyjibTaTbi 
ObijiH saBbimeHHbre, a b 1 — 2-h. — sa- 
HH>KeHHbie (Ta6ji. 6). 3 to >Ke oTMe- 
qaeTCH h b pa6oTe T. ByreHKo h 
r. BeKJiemoBOH [2]. 


Ta6 jiH ua 6 

Pesy/ibmambt OMnepoMempmecKoeo 
MUKpoonpedeAeHUR xpoMa e duxpoMame 
KOAUR coAbw Mopa npu pasAmmu 
KOHijeumpaijm cepmu KucAomu 
(bshto 0,127 Mz CrgOs) 


HopMaJILffOCTB 

H 2 S 04 

Haft^reno 

Cr203 

MS 

OuinSKa 

MS 

0,01 

0,132 

+0,005 

0,01 

0,132 

+0,005 

0,1 

0,127 

0,000 

0,1 

0,127 

0,000 

0,1 

0,129 

+0,002 

1,0 

0,120 

—0,007 

1.0 

0,120 

—0,007 

1,0 

0,119 

—0,008 

2,0 

0,109 

—0,018 

2,0 

0,115 

—0,012 

2,0 

0,117 

—0,010 


JIji'/I MHKpo()npcv;ejieHHH xpoMa b 
MHHcpajiax H py/iax naBecKy, b cjiy- 
qac 6 o./H>iijoro com\yM'di\m KpeMHCBOH 
KHCJIOTIif, oOpaOaTbIBajJH CCpHOH H 
II.aaBHK()BOH KMCJIOTaMH. OCTaTOK 
C:iIJiaBJlHJIH C nHpOCyjlb(j)aTOM KajIHH. 
npH MajioM co;;ep}KaiiHH kpcmhcboh 
KHC jio'i’bi iianccKy npHMo cnjiaBjmjiH c 
iiHpocyjib(| 3 aTOivi KajiHH, cjuiae pacTBo- 
pHJfH B BOAC H K paCTBOpy 7 I,o 6 aBJIH./TH 
CTOJIbKO CepHOH KHCVK/I'bf, MT06bI CC 
KOMueHTpauHH 6 bijja 0 , 1 -ii. K pacTBopy 
AodaBjiHjiH liecKOJibKo Kariejjb 5 % -ho- 
10 HHTpaia cepeOpa h 0 , 2 — 0,5 a riep* 
cyjjb(})aTa aMMoiiHH. 

PacTBop KHiiHTHjiH jxo paspyuieHHH 
nepcyjib^aTa aMMOHHH, saieM qacoBoe 
CTeKJIO H CieHKH KOJl6bf 06MbIBaJIH BC- 
ZlOH H >KH/1KOCTb KHHflTHvlH eiue 5 MHH. 
Ecjih oOpaaei; co/i.ep>Kaji MapraHeu, 
HTO bh/];ho no oKpacKe, to nocjie ox- 
JidyKjieiiHR npndaBJiHjiH no icanjiHM 
npH nOMeUIHBaHHH 0 ; 2 % -HblH pacTBop 
HUTpara HarpHH ao o6ecuBeqHBaHHH 
(H35eraH HsObiTKa) h TOTqac Ao5aBjiH- 
JiH 0,5 a MoqeBHHbi. Pacieop nepeno* 
CHjiH B Mepnyio KOJi6y, aoboahjih ao 
M exKn boaoio, nepeMeuiHBajin h npo- 
BOAHjiH THTpoBanne ajiHKBOTHbix qa- 
creH. THTpoBanne nepBoft ajiHKBOTHOH 
qacTH no3BOvTHeT yciaHOEHTB Hy>KKyK) 
qyBCTBHTejibHOCTb rajibBaHOMerpa n 
KOHueHTpaAHio cojiH Mopa. 3 to npeA- 
BapHTejibHoe onpeAejieHHe Heo6xoj];H- 
MO B TOM cjiyqae, KorAa HHqero ne 
HSBeCTHO 0 COAep>KaHHH xpoMa B o6- 
pa3ii,e. 

BBHAy Toro, qxo b anajinanpyeMOM 
pacTBope npncyTCTBOBajiH hohh ce- 
pe6pa, cojieBOH Kjiioq aanojiHHjin na- 
cbimeHHbiM pacTBOpoM cyjib{j)aTa Ka- 
JTHH. 


B Ta6ji. 7 npHBe)ieHbi pe3y.JibTaTbi 
aMnepoMeTpnqecKoro onpeAe^neHna 
xpoMa B paajinqHbix o6'beKTax. 

Pa3jioH<eHHe naBecKH npoBOAHjiocb 
CnjiaBJieHHeM C COAOH H HeCKOJlbKHMH 
KpynHHKaMH nepeKHCH naxpHa. B stom 
cjiyqae cnjiaB BbimejiaqHBajiH BOAofi, 
HefixpajiHSOBajiH cepnoH khcjiotoh, 

npH^aBAHJIH Heo6xOAHMbni USdblTOK 

KHCAOTbi H iiepeKHCb paspyiuajiH npH- 
oaBACHHeM no KanjiHM nepMaHranaTa 
KaJIHH. 

TaK KaK BanaAHH Meiuaex onpcAe- 
jieHHK) xpoMa, TO B cjiyqae hx cob- 
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XuMUHecKue Merndht ana.VMi 


T a f) II n n a 2 

PesyAbmambi aMnepoMem pMHecKop.o 
Muicpoonpede/ienuH dicejieaa e co/iu Mo pa 
mimpoeaHueM eatiadamoM ummoiilih 



JIOCTh 

par'TiJupa 

COJIH 

Mopa 

Ban TO 
Fe 

jvta 

ITopMaJii.- 

IIOCTI. 

pacTjjQjta 

Nir4V03 

Hali- 

jiciro 

FeO 

At,? 

OuriiGKa 

Mil 



0,165 

5- 10“"^ 

0,162 

—0,003 


, 5-ur^ 

0,165 

5 . 10 “^' 

0,165 

0,000 


. 5-l(,)“^ 

0,165 

5-10”'^ 

0,165 

0,000 


5- 10“^^ 

0,165 

5-10“'' 

0,164 

—0,001 


5- 10“^ 

0,165 

5- lO”'^ 

0,166 

+ 0,001 


5-l(r" 

0,165 


0,166 

+0,001 

^ . 

5- 10“^' 

0,165 

5 . 10 “'' 

0,164 

-0,001 


5- 10“^ 

0,165 

5-10“'' 

0,166 

+0,001 


5-10“^ 

0,165 

5- 10 “'' 

0,165 

0,000 

f 

1 

s-ur'* 

1,647 

1,647 

5- 10 “^ 
5*10“^ 

1,632 

1,618 

—0,015 

—0,029 

1 

mk 

5- 10“'' 

/, 

1,647 

5-10“^ 

1,611 

—0,036 

1 

5-10 

/ 

1,647 

5- 10”^ 

1,654 

+0,007 

1 

5-10 

1,647 

5- 10 “^ 

1,618 

—0,029 

1 


TaojTHua 3 

PesyAbmambi OMnepoMempmeacoeo 
MmpoonpedejimuH otcCAeaa e coau Mo pa 
mumpoeameM eaHadamoM ommohuh npu 
pasAUHHou KOHipjH.mpaquu cepmu KucAomu 
(B3HT0 0,165 Me FeO) 


^ HopMaJItllOCTL 
H2S04 

HaiiAfiuo 

FeO 

At? 

OmiidKa 

At 3 

0,1 

0,162 

— 0,003 

0,1 

0,165 

0,000 

0,1 

0,165 

0,000 

1,0 

0,164 

— 0,001 

1,0 

0,166 

+ 0,001 

1,0 

0,165 

0,000 


T a 6 JT H i; a 4 

PesyAbmambi aMnepoMempmecmeo’ 
MmpoonpedeAeHUH omcu TtccAesa e pydax 


Ha3BaHne 

o 6 pa 3 B[a 

Ha Bee - 
Ka 

Coflepma- 

Hue 

FC 2 O 3 

% 

Hafi- 

.leiio 

Fe203 

% 

OuihG- 

Ka 

% 

Ah0PT03HT 

20 - 

5,86 

5,83 

— 0,03 

To >Ke 

20 

5,86 

5,78 

— 0,08 

THxaHOMar- 

3 

76,72 

76,73 

+ 0.01 

HeXHT 

To >Ke 

3 

76,72 

76,39 

— 0,33 

» » 

3 

76,72 

76,52 

— 0,20 

:■ ■ ■ 1 


JIOTbl, 4T06bI KHCJIOTHOCTb 6bIJia 2 -H. 
H BOCCTanaBJlHBaJIH >Kejie30 B MHKpO- 
pcAyKTOpe MerajuiH^ecKHM BHCMyTOM 
1 6]. PacTBop coSHpajiH b Mepuyio Ko/b 
6y cMKOCTbio 10—25 ma, pe^yKTop 
npoMbiBajiH 3 — 4 paaa 2 -h. cepnoH kh- 
CJIOTOH H AJin THTpOBaHHH 6pajiH ajIHK- 
BOTHbie qacTH. 

OnpeAejieiiHe xpOMa 

JXjih HsyqeHHH aMnepOMeTpHqecKoro 
THTpOBaHK5I XpOMB HpHMeHHJlCH 
0,00 1-H. pacTBop dHxpOMaxa KajiHH b 
0,1 -H. cepHOH KHCjiOTe. Bojiee cjiaObie 
pacTBopbi roTOBHjiHCb pasdaBJieHHeM 
0,1-H. CepHOH KHCJIOTOH. iHTp paCTBO- 
pa cojiH Mopa ycraHaBjiHBajiCH no 
OHxpoMaTy Kajinn b npHcyTCXBHH hh- 
AHKaXOpa ({)eHHJiaHTpaHHJiOBOH KHCJIO- 
rbi, AMnepoMerpHqecKoe MHKpoTHTpo- 
BaHHe npoBOAHjiocb Tax me, krk h 
iipn onpCAejieHHH Mejiesa. 

B Ta6ji. 5 npHBeAeHbi pesyjibTarbi 
THTpoBaHHH CTaHAapTHOFO pacTBopa 
OHxpOMaxa Kajinn, 

Ta5jinu;a 5 

PesyAbmambi aMnepoMempmecKoeo 

MUKpoonpedeAeHUR xpoua e pacmeope 
CuxpoMama kgaur mumpoeameM 
coAbio Mopa 


HopMaJTb- 

r/ocTb 

pacTBopa 

K 2 Cr 207 

Bbfito 

Cr 203 

Me 

HopMajib- 

llOCTb 

pacTBopa 

COJIH 

Mopa 

Haft- 

jteno 

Cr203 

Me 

OuiHGita 

M.e 

5- 10*"^ 

0 , 064 

5-10“'' 

0,064 

0,000 

5-10“^ 

0,064 

5-10“^ 

0,064 

0,000 

5-10~'’ 

0,064 

5-10“'^ 

0,064 

0,000 

MO""^ 

0,127 

MO-' 

0,127 

0,000 

M0“'' 

0,127 

MO ^ 

0,127 

0,000 

M0““'' 

0,127 

1 • 10 “^ 

0,127 

0,000 

MO”^ 

0,127 

i . 10 “^ 

0,127 

0,000 

MO”^ 

0,127 

1 • 10 “^ 

0,128 

+0,001 

1 . 10 “^ 

1,266 

MO-^ 

1,270 

+0,004 

M0“^ 

1,266 

MO ^ 

1,270 

+0,004 

MO”^ 

1,266 

1 • 10 ““ 

1,264 

—0,002 

M0~^ 

1,266 

MO”^ 

1,261 

—0,005 

MO”^ 

1,266 

M0“^ 

1,263 

—0,003 

.MO"^ 

1,266 

M0“^ 

1,258 

—0,008 


Bojlbllioe BJIHHHHe Ha TOqHOCTb THT- 
poBaHHH 6HxpoMaTa KajiHH cojibio Mo- 
pa oKaajbiBaeT KOHii.eHTpauHH khcjioth 
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f 


M 11 


H. II. AAUMapuH u B. H. 0pud 


1305- 


TpaHHJlOBOH KHCJlOTbl, K'dK 31)0 6hlJIO 
onHcaHo Ha MH pa nee |6]. 

THTpoBaiiHe npoBOAHjiocb pacTBopa- 
MH 6HxpoMaTa KaJiH5i H,nH BaHa;iaTa 
aMMOHHH B 0, 1 -H. CepHOH KHCJlOTe, KOH- 
ueurpauHa KOTopux 6bijia b 10 paa 
Oojibuje KOHueHTpauHH THTpyeMoro 
pacTBopa. 

5—10 MA COJIH Mopa BHOCHJIH B 
MHKpOCOCy/l A/lHTHTpOBaHHH H B F{y>K- 
noM riojio/KCHHH JioMemajiH njiaTHHo- 
BblH aaSKTpOA H COJieBOH KJIIOH, COeAM- 
HH 10 IIJ.HH C HaCbllHeHHHM KaJIOMeJIbHblM 
3./ieKTpOAOM; BKJIlt)4aJlH nOCTOHHHblH 
TOK or aKKyMyjiMTOpa m c iiomouimo 
noTCHAHOMeTpa casAaBajiH HanpnjKe* 
HHe no OTHoiiieHHio k nacbimeH- 

HOMy KajioMejibHOMy sjieKTpOAy (cm. 
pnc. 5) ; sareM BKjiionajin Morop, Bpa* 
fUaioinHH sjieKTpoA. riocjie 3Toro npH- 

SaBJIHJIH THTpOBaHHblH paCTBOp 6H“ 
xpoMaxa KajiHH hjih BanaABTa aMMo- 
HHH. Ecjih 6biJio nsBecTHO npHMepnoe 


HMH, AatOlJIHX HSMeHCHHe TOKa AO 
H nocjie TOtiKH SKBMBajieHTHOCTH. Ta- 
KHM Cn 0 C 060 M 6bIJIH OTTHTpOBaHbl 
pacTBopbi COJIH Mopa paajiHHHOH koh- 
UCHTpaUHH fpHC. 11). 

Tax Kax Ai^^^ysnoHHbiH tok npo- 
nopAHonajicH xonneiiTpauHn, to no 
Mcpe npH^aBAeHHH oxHCjiHrejia ripoHc- 
XOAHT OXHCACHHC AByXBaAeilTHOrO /Xe- 
Ae3a H cooTBeTCTBCHHoe yMenbuicHHe 
CHAbI TOXa. B TOT MOMCHT, XOTAB BCC 
>xejl!e30 OXHCACHO, TOX CTaHOBHTCn paB- 
HbiM Hyjiio. BocnpoHSBOAHMocTb na- 
XO>XAeHHH 3KBHBaAeilTHOH TOHXH XO- 

poiua^ B Ta6A. 1 h 2 npHBeAeHbi pe- 
ByAbTSbl THTpOBaHHH COAH Mopa 6 h- 
xpoMaTOM xajiPiH H BanaAaTOM aMMo- 
HHH. 

T a 6 ji H n a 1 

PesyAbmarjibi aMne poMem pmeacoeo 
MUKpoonpedeAenuA OiceAesa e coau Mopa 
mumpoeauueM CuxpoMamoM kqauh 



Phc. 11. AMnepoMCTpH^ecKoe TurpoBa- 
Hxe 0,00001-H, pacTBopa coah Mopa 
0,000Bh. pacTBopoM K2Cr207. KpHBbie 
I H 2 rtOKaSblBaiOT BOCripOHSBOAHMOCTb 
peayjibTaxoB 


coAepJKaHHe ^xcAesa, to doAbiuyio 
macTb pKHCAHTeAH npH6aB,AHAH Gnanar 
Aa cpasy, a bbtcm b6ah3h sxBHBa- 
achthoh ToqxH no 0,1 h aanHCbiBa- 
AH noKaaaHHH raAbBanoMeTpa. Ha 
M'HAAHMeTpOBOH 6yMar6 naHOCHJIH 

no opAHHate noKaaaHHH raAbBano,- 
werpa, Bbipa>KeHHbie B MHxpoaMnepax, 
a no adcAHCce KOAHnecTBo mhjiahjiht- 
pOB dnixpOMa'Pa KaA»H hah BanaA^Ta 
Tohho® KOA«qaqTBO' Haxo- 
B T0HK€! nep©Ge«eHHH AByx ah- 


IIOpMaJTf.- 

liOCTh 

pacTDopa 

COJIH 

Mopa 

Bshto 

FeO 

M2 

HopMajiL- 

iiocrjj 

pacTBopa 

K2Cr207 

Haft- 

p.eiio 

FeO 

M2 

OmtiCKa 

MS 


0,033 


• ur'J 

0,033 

0,000 

l.]() 

0,033 


•lO”'' 

0,033 

0,000 

MO 

0,033 


• lo”"'* 

0,033 

0,000 

1- !()”'' 
q 

0,033 


•lo"^ 

0,032 

—0,001 

i-io 

3,302 


•10"^ 

3,305 

+0,003 

MU“'^ 

3,302 


•lo"^ 

3,323 

+ 0,021 

M0“^ 

3,302; 


•10“^ 

3,287 

—0,015 

M0“^ 

3,302 


_9 

•10 “ 

3,305 

+0,003 


3,302 


—2 

•10 

3,305 

+ 0,003 


HsMenenHe xoHuenTpauHH cepnoH 

KHCAOTbl npH THTpOBaHHH BaHaABTOM 
aMMOHHH neoTpax^aeTCH na peayAbTa- 
rax onpeAeACHHH AccAesa (TadA. 3). 

MeroA' aMnepoMCTpHnecxoro MHxpo- 
onpeACACHHA jKCAesa 6biA naMH npo- 
Bepen na o6pa3u.ax MHnepaAOB h pyA. 
H noxasaA xopoiziHe pe3yAbTaTbi 
(Ta6A. 4). 

XoA aHaAHsa aaxAioqaACH b cjieAyx)- 
meM: HaBecxy, BSHryio na MaKpoBe- 
cax, cnAaBAHAH B MaAGHbAOM (pap^o- 
pOBQM THPAe c 0,5 2 DHpocyAhtpacra 
xaAHH. riocAe oOpaOoTKH cnAaBa bo- 
Aoff K pacTBopy, coAepAcaweMy AceAe- 

30, npHOaBABAH CTOAbKO COpHOil KHGk 
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XuMUHecKue MerodbL anaAosa 


kfsMeHeHHe HanjitOHa KpHBbix b aaBH- 
CHMOCTH OT TMipOBaHHH paCTBOpaMH 
pasjiHqHOH KOHueHipauHH noKasano na 
PHC. 9. 

AMnepOMeTpHHecKoe TMipoBaHtfe 

JKejiesa, xpoiwa h BanaAHfl 

B jiHieparype yKasbiBaercH [5], qio 
BpamaiOIUHHCH nJiaTHHOBbIK MHKpO- 
BJiLi rpoji npHFO/ieH ajih ycTanoBjieHHH 
9KBHBaJieHTHOH TO^KH DpH THTpOBaHHH 
ziByxBajieHTHoro >Kejie3a 6HxpoMaTOM 
KaJIHH H OdpaTHQ. 

HaiiiH HccjieAOBaHHH noATBepAHjiH 
STE AaHHbie;. KpoMe Toro, ohh noKaaa- 
JIH B03MO>KHQCTfa TO^HOrO KOJIH^eCTBeH- 
Horo MHKpoonpe^ejieHHH BaHa^HH, 
xpoMa, uepHH, MapraHua h yuejiesa b 
MHH epajiax h py^ax. 

Onpe^^ejieHHH ocHOBanbi na tom, qio 

OKHCjiHiejiH V02^ Gr 207~2 Ce'^^ h 

fAnOi" B KHCjiOH cpe^e b onpeAejien- 
HOM HHiepBajie HaKjia/ibiBaeMOH pas- 
HOCTH noxeiHUHajiOB.He AaK)T sjieKTpo;^- 
HOH peaKUHH. HartpHMep, KpHBan ch- 
Jia TOK'a — HanpajKeHHe jxjih cepHo- 
KHCjioro pacTBopa Banaj^aTa aMMOHHB 





*£? 0 W 


^1.0 

Bojibmbt 


PhC. 10 . KpHBbie SaBHCHMOCTH CH./Ibl 
TOKa OT HanpH>KeHHH: 

1 — ' 0.00005’H. pacTBOp cojih Mopa b 0,1 -h 
H*SO«,. 2 ~ OiOObH. pacTBop NHiVOs 

B HfSQT 


HJiH 6HxpoMaTa KajiHH noKasbipaeT, 
qf<> ot' +b]5' ;^|0 + 6i; sjiJdiipffpidiitjio^ 

Hfe (piic. M), 

'B Td BpeWft' 


30 OKHCJiHeTCH H AaeT xapaKTepHyio 
BOJIHy (cm. pHC. 5 H 10); 

BejiHqHHa /i;H4)$y3HOHHoro tokb 
nponopUHOHajibHa KOHueHTpauHH jkc- 
Jieaa b pacTBope. CjieAOBaTejibHO, ec- 
JIH Ha HJiaTHHOBOM MHKp03JieKTp0,ae 
co3AaTb pa3H0CTb noTeHUHajlOB 
+ 0,6 +1,0 e H norpysHTb ero b 

paCTBOp OKHCJIHTejlH, TO TOK HC dyACT 
B03HHKaTb H yKaaaxejib rajibBanoMeT- 
pa npaKTHqecKH dy^ex ocxaBaxbCH na 
HyjieBOM AejieHHH. OpH AodaBJieHHH 
BOCcxaHOBHxejiH (HanpHMep bo3- 

HHKHOBeHHe TOKa dyACT HadjHOAaXbCH, 
KOFAa SaKOHqHTCH BOCCTaHOBACHHe 
OKHCJIHXeAH H B paCTBOpC nOHBHTCH^ 
HSdbITOK HOHOB BOCCXaHOBHXeAH. 

Bbidop HeodxoAHMoro noxeHUHaAa, 
npH KOTopoM aaxeM npoBOAHxcH tht- 
pOBaHHe, ocHOBbiBaexcH na noAyqeH- 
Hbix BOAbXaMnepHblX KpHBbix H Ha 
yCXaHOBAeHHH HpOnOpUHOHaJIbHOH 3a- 
BHCHMOCTH BCAHqHHbl AH(j34)y3HOHHOrO 
TOKa OT KOHUeHXpaAHH OKHCJIHXeAH 
HAH BOCCXaHOBHTeAH. 

HaAO' CKasaxb, qxo SAeKxpoAHbie pe- 
aKUHH OKHCJICHHH H BOCCXaHOBJieHHH 
Ha BpaiAaiomeMCH hahthhobom sack- 
xpoAe B anoAHOH odAacxH Hsyqenbi 
oqeHb MaAO. HccACAOBanHe noAHpHaa- 
UHH H AenOAHpH3aAHH TBepAOrO 9AeK- 
xpoAH' nyxcM npnMOH h adpaTHofi 
CToCMKH KpHBbix B pHAC CAyHaCB HC 
noKasbiBacT coBnaAGHHH nOAHporpaMM. 

ripaKTHqecKH dbiAo naHACHo, qxo 
HJiE onpeAeAeHHH BaHaAHH h xpoMa 
THTpOBaHHCM GOAbK) Mopa MO>KHO 
noAbaoBaxbCH HanpAKenneM BHHxep- 
BaAe + 0,6+1,1 0; A«nH onpeAeACHHH 
aepHH H MapraHuaoKOAo + 1,0 5 . Bo- 
Aee BbicoKHH noxenuHaA npHMeHHrb 
HeAb35i, xaK KaK yA<e npH+l,2 + 
+ 1 , 4 ^ 8 Ha SAeKTpoAe HaqHHaeT bbi- 
ACAHTbCH KHCAOpOA (CMl pHG. 10),'. 

OnpeAeJieHHe x^eAesa 

AMnepoMcxpHqecKoe THTpoBaHHC: 

Aeaa n|ioH3BOAH2nocb daxpoMaxoM 
aHh^ hah BaH'aA^TONf aMMOHH^r. Xtyn* 
3T0ft AfeAH' npHMGHHAeH paCTBOp COAH 
Mbpa B 0 ; 1 *-H. cepHdfi Kribioxe. GxaH- 
p^CTBop eoAH Mopa ycxaHaA- 
AHMajiGH no TOAHofi Hafiecke daxpo- 
NfaAa; hah BaHSAaTa Eumom^ 

B npHOyTtCTaHH HHAHkaxopa 
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M, n.. AAumapuH u 5 . H. 0 pud 


1303 


HOBHTCH nenpHro;iHbiM, h Tor^a peKO- 
MeiiAyeTCH iiojibsoBaxbCH sjiCKTpoMar- 
ilHTncJH BHdpaUHOHHOH MeUJajIKOH [ 4 ], 



Phc. 7 . BjiHffHne CKopocTH BpaiuenHJi 
ajicKTpoAa na oiipe/i.ejieiiHe SKBHBa- 
JieimiOH TO^KH ripH THTpOBailHH 0,001 -H. 
K 2 ( 3 r 207 0 , 01 -H. pacTBopoM cojiH Mopa: 
J — 900 o 6 /mh!I. S - 1/25; 2 — 000 oO/mhii. 
'S - 1/25; 3 — 000 o6/mhh. S 1/10 


COJIH Mopa. riyiiKTHpHafi jihhhh coot- 
BorrcTByeT BHecem-iOH nonpaBKc iia pas- 
6aBjieHHe. 

TaKHM o6pa30M, npeHMymecxBo tht- 
poBaiiHH 6o.nee PvOiiueiixpHpoBaHUbiMH 



nonpaBKH Ha paaOaBJieHne 


3(})(j3eKx pasdaBjieHHH 

ZIjih yivieiibijjeirHH nonpaBKH iia paa- 
'5aBjieHHe npn aivinepoMexpHHecKOM 
MHKpOXHXpOBailHH npHMeilHIOXCH XHX- 
poBaHHbie pacxBopbi, b 10—20 paa 
6ojiee KOHuenxpHpOBaHxHbie, ^leM xk- 
rpycMbiH. 3xox 3c[)(j)eKx paaOaBjienHH 
yHHXbiBaexcH BiiecenHeivi nonpaBKH no 
H3BGCXHOH (jlOpMyjie 

V + V 

Ocopli - - OlOM ■ ' y ' . 

me K — HcxoAHbiH o6T>eM xHxpoBan- 
xioro pacxBopa, o — oS'bOM AodaBJien- 
Horo pacxBopa. 

CepHH onbixoB noKaaajia, hto gcah 

TOHKH AO>KaXCfI HH npHMOH JIHHHH, XO 
Hex Heo 6 xoAHMocxH BHocHXb noripaB- 
Ky na paadaBjieiiHe; b sxom cjiyqae c 
HaMeneHHeM KOHueHxpau.Hn padonero 
pacxBopa MenaercH ahiub naKAon Kpn- 
BOH. VroA MeHvAy kphbok h ocbk) 
adcAHcc 6 yAeT rek Menbuie, hom 6 AHAce 
KOHueHTpauHH THTpoBannoro pacxBopa 
.K THxpyeMOMy. Ha pHC. 8 npHBeAena 
• KpHBaa THxpoBaHHH 0,001 -H. pacTBOpa 
-^HXpOMaxa KaAHH 0,00 1 -H. paCXBOpOM 


pacxBOpaMH aaivAioHaexcfi b xom, hxo 
ne Hy>KHo BHOcHXb nonpaBKy na HSMe- 
neHHe chabi xoKa, CBnaannyio c paa- 
OaBAeiiCM, H noAyqaioLUHHCH Menb- 



Phc. 9. SaBHCHMocTb yrjia HaKJiona KpHBX)fi 
OT KOHueHTpauHH COJIH Mopa nOH THTpOBa- 
HHH 0 , 001 -H. pacTBopa K 2 Cr 207 


tiJHH yroA naKAOHa KpHBoft Aa^x Bp3- 
MO}KHocxb 6oAee tohho yctaHaBAHsaTb 
rpa^HHecKH SKSHBaAenTHyio ' ToSky. 
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(iplA ilHH jiUJi 


I'/i fc' i I i O ivi M yac i is ill I ivlii i lAf ) 'J^4 ' 1 0^ u , 

j lITpOBAiiHt mjiOPii li'A 
frPiliuCTlAA iO AlJi. I'OMiiOCib 
'/O'iveivid pAhUAJiSPh ij MA, 

B Annum 4>4i<T.Op,(iB 

H a pt'sy Jibra ru muH poiHi pobcLii a h 


j I .:i ti si ii A .;i t jv i |) /; Ji si 

0/JJiiiAl Li.i i ASilAihiK <|) a i.': ]'(;];< /B, bJlA ■ 
nAjtlil-i A ii ii /i C'/ a s u Jii JpOirrHiijH . 

ii ii .11 Hb TC >1 j ; i/i B j ; o <: iC J pi)jl n . ( ] y ji y.. i ! 0 
JitnepuTyptii.ir/j jihsiiii,is:vi. Bs^scwra jiaq)^ 
(jiy~->AOiiiiAk S’ytj.psiiA I'AA^psu. } pdij c yBt'- 

AJlUim nJlHTmiOBOH Bp.QH.O- 

AOKii dJiearpo/Lii (3]. 

..Iljiii BhsAaidiisiA liiiiiJiyALjniX ycjio- 

BmPi JUjpOBBHHH OUJiii nOCTHBAeiihi 
Uilji/ibi iw nOJiyABHHlO KpnBhSX CH-JW 
iijiid - bail|)B}i<.(5HK€ ii BpiiBhlX T'MTpO- 

BajiHH c aJieKi'poAaMH /um- 

BU. McCJieAOBBBliB fipOBOAMJJHCh C 
pBCTBopoM cojiH Mopa M (>HXpOMaTa 
B cepH.oH KfiaioT.e. nojiv- 

*ieiiH,bi.e KpwBbje noKasabW Ha pnc. 5 


AlptAx JiisB ipy/iiiO.. B ’ A /'s 

I pp-Ooba., jbM. ij Bli cl 'i ii i t- . iibub- y jTjr .■! i: 

ii im ‘j y BV. j BB 1 fv'i i J j j ( A i 11 } a.::> XAi a B<- ivi t 

pa. Aio ijpii paaoab.'jv.'-iii:.,v 

j/abiBopax Os pHA'., !.}</< b ;ia xab>'KJ^'^^• 

/J, ii (fj (p y 3 ii ( b 1 B < Ai ):>0'I}U .,i 5 1.: BA 




I r 'X 

I _ . i 

I ^ 'X 

‘ B ” w '' A 

6. AmJiepoMei/pHbecboe ’J’hj 
pacij&op.a co/ib Jvhjpa b 0,J-h 


p.esyjibTaibi TiiTpofiawHa Obum j-jo/jy 
HSHbl C SJieKTpO/XOM A-UHHOH bKbbC. 

10 MM H AHaMe'rpoM 0,5 mm. 

npH TMTpCBabHH paCTBOpOB C BbiCO • 
Kok KOH Ae.HTp aAHefi oiipeAejbieMorb 
HOHa (nopHAKa 0,002 -h ) m.o/kho rxoAb- 

3 <j b a 'i' bc ji 6 Ov I ee Kop oj' k.h m .s jie Kxp g ao m . 


- i JJ j 

hlfIM J 

J J — -J-L_x— -x __i i 

Q ^ 0 ,^ ^os *W 

BoJibmi 

Pac. .5. 3.a3aea,MocTb BQAHWAm 

TOK8l Of 

iiA^rniiomro MmpQ^.jioKrpojia : 

cnjimimsA^ Kimsm — a,Q0Q065-ii. pacT-eop 
Mopa B Q,Ib- Ha&Ob jjy#K?Hp- 
HUs — Oja, pa^cTBop H2>SO< 


H Kmummomm oMumth, ^ym- 
nmmum mmuu mmtpom mmm 
mmi 4 jom ymAmu- 

(mpnmA 1—2 mm) nu- 
eiAW BOMUU AAn eMkHO 


V. KGpOCTb BpaiAebJiH 
3 JI e K T p o A a 

EAmum CKopocjH BpanyeHMa 3JieK~ 
TpGAa Ha xapaKTep KpHSHX a ghbh- 
b.aAeHTHyK) TOUKy ObiAO HaMij H3yy.eHG 
npH THTpOJBaHHH 0,001 K. paCi'bOpa 6 h- 
xpoM.aTa B OJ -b. cepHoia khcao- 
T.e 0,0 1-H. pacTBopoM cojjB Mopa npB 

pa:biH4Hbfx CKopocTBX BpaiJxej-iMB 3:ieK^ 
TpoAa jimiiOiQ 10 MM. 

Kax H3 KpHBblX THTpOBaiXHa 

(pHC, 7), il3M<5BeBBe CXOpO.CTH BpaJJXB- 
mn OT ,600 AO '900 o,0/mhb im GKasw- 
.B,a,eT XixOAbBAO-HHOyAb saM.eTJiGBO CM.e- 

HPbAHB aXBBBaAteHTHOi TOq'XB, a II03TG- 

uy um jipKxyriaHHfib 

.eHftXpOHBbli MOXOp, p(€'JSPM‘BHAy#MMi 
paAGM HiCG.AbAGBaa^G.#Gg, 
exGpGcm xg^vO- 

mm n&pmmmmnm m 

fUfpmmm.. 

B jm mymm, mrm upummfm 
p^^WTk e mmii> mmumn 
MmmS. m0m$ ummmmmm em- 
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M n 


II. fl. AAUMapUH u B. M, 0pud 


1301. 


HOBaH upoBOJioKa. nep^ipAH^ecKH njia- 
iHHOBbiH sjieKTpoA FipoTHpajiCH Kycoq- 
kom TKaHH. npH oqenb AojiroM yno* 


Tpy6Ky, c oAHoro KOHua KoxopoH Bna- 
HBajiacb rijiacTHHKa h3 hjigthoh (})HJib- 
rpyioLUeH cremiaHHOH Maccbi (pHC. 2). 





Shh. 2d 


PhC. 2. COJICBOH KJIIOH 
c npeAOxpaHHxeJibHOH TpyO- 
KOH (/ -- arap-arap + ajiCK- 
TPOJIHT, 2— SJieKTpOJ^HT, 3 — 
nopHcxaK cxesuifluiiaa 
nJ?acxHHKa): 

a — c arap-arapoBoft npo6Koii; 

6 ■— C. nOPHCTOfl CTCKJIHHPoil 

nJiacTHiiKofl 



Tpe6A^HHA OH npoMbiBajiCH ropHMefl 
aSOTHOH KHCJI9T0H. 

CpaBHHTejIbHblH H HHAHKaXOpHblH 

sjieKxpoAbi coeAHHHJiHCb Hepes cojie- 


B axy xpy6Ky HajiHBajica Hacbimen- 
HblH paCTBOp XJIOpHAa KaJIHH, KOXO- 
pbiii speMH ox BpeMeiiH saMeHHACH 
CBeH<HM. B KaqecTBe a.^SKXpoAa cpaB- 
HCHHH IipHMenHJlCH KajTOMeJIbHblH 


PhC. 4. OSlAHH 
BHA yCXaHOBKW 
AJi^! aMneppMer- 
pHHecKpro xHx- 
pOSaHHH C Bpa- 
maiOIAHMCH 
nAaxHHpBbiM 
MHKPpaJI.eKXpO- 
APM 



BOH KAjOH, HanoAHeHHbiH arap;arappM 
B HacbiiAeHHOM pacTBppe xAppH^a 
KBAHH. UpH XHXpOBaHHH, AAH HpO^O- 

xpanaifHHi 'SAeMeHxa ox sarpHSHeHHH 
TpyfiKa c arap-arapoM 
BOTHBAIiAaOb B* ApyryK) CTeKAHHHyiO 


SABKXpOA C HaCbimeHHblM paCTBOpOM 
XAOpHAa KaAHH. 

npHMeHHBinaflCH cxeMa npH6opa h 
yctaHOBKa. aah xHxpoBaHHH noKa^laHM 
Hai pHG. 3 H 4; HsMepeHHH TOKa nppBO- 
AHAHCb npH nOMOIAH BHayaAbHOrO HO^ 
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XuMu'iecKue MeTbdu aHUAuaa 


H. ri. AJIHMAPHH u E. M. 


AMnEPOMETPHMECKOE MMKPOOnPEAEJTEHHE >KEJ1E3A, 
XPOMA H BAHAJOtHfl B MHHEPAJIAX, PV/lAX h FOPHUX ROPOftAX 


(BceCOK)3HbIH HHCTHiyT MHHepaJIbHOrO CbipbH) 


AMnepoMeTpHqecKHH mbtoa onpcAe- 

JieHHH SKBHBajieHTHOH TOqKH B odToGM- 

HOM aHajiHse nojiy'^HJi aa nocjieAHHe 
roAbi AObOJibHO mHpOKoe npHivieHCHHC 
B npaKTHKe jTa6opaTopHH. 3 tot MexoA 
MOKCT 6biTb npuMeHeii k peaKUHHM 
HeHTpaAHsanMH, oca^KAeHHH, KOMnjieK- 
C006pa30BaHHH 'h K peaKUHHM OKHC- 
JieHHH H BOCCTaHOB.JieHHH. 

npeHMymecTBO aMnepoMexpHnecKO- 
ro MexoAS no cpaBHenHK) c noxenuno- 
MexpHHeCKHM H HHAHKaXOpHbIMH Sa- 
KjiioqaexcH b ero bhcokoh nyBCXBH- 
xeAbHOCXH K HSMenenHio KOHueuxpa- 
UHH OAHoro H3 pearnpyioiUHX BemecxB. 
MexoA Aaex B03MOH<HOCXb npHMennxb 
paCXBOpbl KOHUeHXpaUHGH 10^5 -h. HHH- 
/Ke, H noaxoMy oh oco6eHHO npnroAeH 
UAH MHKpo- H yAbxpaMHKpoaHaAHsa. 

B KanecxBe HHAHKaxopHoro 3AeK- 
xpoAa name Bcero HcnoAbayexcn pxyx- 
HbiH KanaioiuHH KaxoA, OAnaKo a^ih 

peaKUHH OKHCJieHHH H BOCCXaHOBACHHH 
6oAee vAo^HbiM hbahcxch Bpai-uaio- 
LUHHCH HAH BH6pHpyiOmHH MHKpOSACK- 

xpoA H3 nAaxHHbi [1, 2]. CAeuyex ox- 

MexHXb, Hxo npHMeneHHe xBepAbix 3AeK- 
XpOAOB B nOAHpOrpa4)HHeCKOM H aM- 
nepoMexpHHecKOM anaAHse noAynaex 
Bce 6oAbiiiee h 6oAbmee pacnpocxpa- 


Annapaxypa A*ni^ aMnepoMexpUMecKoro 
THTpOBaHHH 

BpaiuaioiUHHCH nAaxHHOBbm MHKpo- 
SAGKXpOA, CAy}KamHH HHAHKaXOpHblM^, 
6bIA HSrOXOBAeH H3 TOACXOCieHHOH 
CXeKAHHHOH Xpy^KH, C OAHOXO KOHUa 
KOXOpOH BnAaBAHAaCb HAaXHHOBaH 
npoBOAOKa jxjiuiiOK) 10 mm h AHaMex- 
pOM 0,5 MM. Ha paCCTOHHHH \0 MM OX 




MexoA aMnepOMexpHHecKoro xHxpo- 
BaHHH c HCnoAbsoBaHHeM Bpaiuaioiue- 
rocH nAaTHHOBoro SAeKxpoAa necKOAb- 
fco Aex HaaaA 6biA HaMH c ycnexoM 
npHMeneH ajih MHKpoxHMHHecKoro ana- 
AH3a MHHepaAOB. n035Ke H. AAHMa- 

pMH H T. Kyseeuo^ [1], a- aaxeM F. By- 
TeHKo H r. BeKAemoBa [2] npHMenHAH 
ero B MaKpoaHaAH3eAJi5i onpeAeAeHHH 
MapraHua, xpoMa, BanaAHH h AceAesa 
B cxaAHX H nyrynax. 

B HacTOHiuefi padoxe KpaxKO HSAa- 
raioxcH MexoAbi aMnepoMexpHqecKoro 
onpeAeACHKH AceAesa, xpoMa h Baria- 
AHH B MHHepaAax H ropHbix nopoAax, 
a xaKAce peayAbxaxbi HsyqeHHH bahh- 
HKH HCKOXOpblX ^aKXOpOB HE XO^HOCTb 
H B0Cnp0H3B0AHM0CXb MHKpOTHTpOBa- 
HHH OKHCAHXeAefi H BOccxaHOBHxeAeft. 


PhC. 1. CoCyA A-HH MHKpOTHipOBaHHH 
C BpamaiOIAHMCH nJiaTHHOBbIM MHKpO- 
sjieKTpoAOM: 

/•—bock; 2 — THTpyeMbift pacTBop; 5 — njiaTH- 
HOBLifl sjieKTpoA; 4 — cTeKJiaHHaji nopHcraa 
njiacTHHKa; 5 — • arap-arap+affeicrpojiHT; 6 — 

sjicktpojiht; 7 — arap-ara'p+KCl 


sanaHHHoro KOHua xpy6Ka ajih yAo6- 
cxBa nepeMCiuHBaHHH npH xHxpoBaHHH 
crH6aAacb noA xynbiM yrAOM. Bnyxpb 
CXeKAHHHOfi Xpy6KH HaAHBaAOCb He- 
MHoro pxyxH A*n5i ocyiuecxBAeHHH koh- 
xaKxa (pHC. 1). 

IlOBepXHOCXb HAaXHHOBOrO SAeKXpO- 
Aa AOAJKHa 6bixb CAecxHiuefi, nosxoMy 
AAh ero HsroTOBAeHHH npHMeHHAacb 
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